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CURRENT COMMENT 


Reason and Imagination in the Understanding 


of Chronie Peptic Diseases 
By Albert I. Mendeloft* 


Reason respects the differences, and imagination the similitudes of things. 


PROBLEMS IN semantics and classification con- 
tinue to beset the investigator who attempts to 
understand the etiology, pathogenesis and course of 
chronic peptic disease in man. After a century of 
detailed clinical observations there is little doubt 
that this affliction depends upon acid—peptic diges- 
tion of a mucous membrane normally resistant to 
such digestion. Experimentally, it has been shown 
in laboratory animals not subject in nature to gastro- 
duodenal ulceration that there is beyond question 
a gradient of gastroduodenal susceptibility to 
ulceration which varies directly with linear dis- 
tance from the cardia; that ulcers in the jejunum 
can be readily produced in dogs by the Mann- 
Williamson procedure, by which duodenal secretions 
are sidetracked away from the gastrojejunostomy 
into the terminal ileum; and that the rat with 
pylorus ligated almost invariably develops an acute 
gastric ulcer. Many other types of ulceration can be 
produced in other laboratory animals by methods 
which augment the continuous phase of gastric 
secretion. All these ulcers tend to heal rapidly or to 
perforate and bleed acutely; they rarely heal slowly 
with scarring, only to recur some months later. In 
short, the cyclic course of chronic gastric or duodenal 
uleer in man has never really been reproduced in 
laboratory animals. 


Are Gastric and Duodenal Ulcers One Disease Process? 


A disease process may be classified with respect 
to its causes, if known, to its pathologic manifesta- 
tions, if distinctive, to the characteristics of its 
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host, however described, or to various combinations 
of these. Peptic ulcerative disease of esophagus, 
stomach or duodenum may be regarded as a single 
process from the standpoints of standard micro- 
scopic pathology and general response to therapy. 
When the host is studied, however, one can readily 
make a case for a sharp distinction between the 
patient with gastric ulcer and the patient with 
duodenal ulcer. The secretory activity of the stomach 
of the patient with duodenal ulcer is unquestionably 
the greater. Is this observation a less valid criterion 
for separating the two diseases than the histologic 
similarity of the tissue response to ulceration is for 
classifying them as one process? Does epidemiologic 
evidence carry as much weight as that revealed 
under the microscope? The crude death rates from 
gastric and duodenal ulcer in Britain, as related to 
socioeconomic status, led Ryle to propose clear-cut 
distinctions between the two diseases, deductions 
which Doll and Avery Jones confirmed by mor- 
bidity analyses fifteen years later. Dogra found a 
population in South India remarkably susceptible 
to duodenal ulcer and resistant to gastric ulcer. In 
the north of Norway, Schanke described a fisher- 
folk attacked almost always by gastric ulceration. 
Chinese in Java and native Javanese differ notably 
in their experience with the two diseases. What 
concept can reconcile these data, crude though they 
are, with the unitarianism of the pathologist? 
The course of the human diseases might il- 
luminate these problems, had we good ideas as to 
what features to study. The healing of gastric ulcers, 
as visualized gastroscopically or interpreted radi- 
ologically, is characteristically either very rapid or 
very slow. The healing of duodenal craters exhibits 
considerably less variability, although it is by no 
means predictable. We know practically nothing 
about the finer details of this healing process. About 
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the genesis of symptoms of the peptic diseases we 
know considerably more; the circumstances §sur- 
rounding the onset of symptoms (initial or recurrent) 
have for generations been those best described as 
stressful. The stresses are most often financial or 
situational crises demanding the finality of decision, 
interpersonal conflicts, upper respiratory infections, 
or other gastrointestinal upsets. Many persons who 
never develop a radiologically demonstrable ulcer 
have symptoms which are identical to those of the 
ulcerated individual, and precipitated by identical 
stresses. Failure to find differences in the gastric 
secretory or motor activity of these two groups, as 
well as failure to correlate secretory peak activity 
with exacerbation of symptoms, forced investi- 
gators to study other parameters of these individ- 
uals. Psychologie measurements, psychoanalytic 
correlations and personality classifications have 
been considered. No consistent feature of the 
population conducive to the development of gastro- 
duodenal ulcer has been clearly established to date. 
“Vagal tone’ and continuous phases of motor 
activity are admittedly very difficult to study; 
gastric hyperfunction in response to threatening 
life situations may be an underlying feature of the 
patient with duodenal ulcer, but it is not character- 
istic of the patient with gastric ulcer, whose stomach 
displays considerably less ability to hyperfunction. 
However, once a patient has developed an ulcer, 
certain aspects of his personality may determine his 
subsequent course—that is, may be of value in 
prognosticating whether he will have little or much 
difficulty in coping with the complications of his 
disease. Body build and family history may also 
contribute to more accurate prognosis in this con- 
nection. 


How Can We Learn More about the Fundamentals of 


Peptic Disorders? 


The above observations on causation, epidemi- 
ology and clinical course are only vaguely satisfying. 
Observation of the response to therapy is no more 
helpful in furthering our knowledge of the derange- 
ments in individuals with peptic disease. “‘No acid, 
no ulcer”’—almost but not quite axiomatic—has 
certainly been practically effective as a therapeutic 
concept in relieving the distress of millions of 
dyspeptics (although psychotherapeutic efforts have 
perhaps been equally beneficial). Why not extend 
that therapy to its logical limits? Total gastrectomy 
offers definitive control of acid—peptic factors; were 
it not for the morbid postoperative state, immediate 
motility disturbances and subsequent nutritional 
problems, this operation would seem a_ practical 
answer. A less predictable but nonmutilating type of 
gastrectomy is that achieved by irradiation of the 
stomach. To batter the stomach into secretory im- 
potence, then to supply it with such purified or 
synthetic elements of that secretion as needed, 


would be very much in keeping with our present 
treatment of other exocrine and endocrine adenop- 
athies. 

Perhaps it is foolish to carry out further in- 
vestigations into the deeper mysteries of ulcerative 
disorders, when a “satisfactory” therapeutic solution 
is at hand. But these patients have normal life 
expectancies. What will happen to one and a half 
million irradiated stomachs during a forty-year 
span? Other chronic diseases have not been shown to 
begin many years before their symptomatic mani- 
festations: duodenal ulcer is a disease of the twenties, 
gastric ulcer of the late thirties—must one seek 
their origins in childhood or adolescence? Some will 
continue to believe that the sex differential in the 
prevalence of duodenal ulcer, which begins to be 
clearly manifest at about the time the gonads com- 
mence normal endocrine activity, expresses some 
biologically important laws, as must also the in- 
crease in the total prevalence of duodenal ulcer in 
the masculine population of the western world 
since 1900. There is considerable doubt that changes 
in gastric secretory and motor function of that 
population have determined these differences in 
prevalence; conversely, there is reason to expect that 
careful study of the chemical characteristics of a 
group of patients exhibiting symptoms and signs of 
acute duodenal ulceration should demonstrate a 
definite change in some of these phenomena when 
the ulcer is healing or quiescent. The problem before 
us is, as always, the choice of the proper variables to 
measure—a challenge to our imagination. 

Hormonal analyses, which have undergone 
considerable refinement in recent years, suggest 
themsleves immediately. Recent studies of the 
effects of ACTH on human gastric secretory activity 
and in Mann-Williamson dogs indicate that gastric 
mucosa stimulated by this hormone releases in- 
creased quantities of pepsinogen and, pari passu, 
some factor or factors which increase the resistance 
of gastroduodenal mucosa to autodigestion. The 
Mann-Williamson dogs described by Sandweiss 
show less, rather than more, jejunal ulcers than 
dogs not so stimulated. Such an explanation may 
underlie the clinical observation that most patients 
with duodenal ulcers who receive ACTH or cortisone 
for associated diseases do not suffer exacerbations 
of the ulcerative process. The delicate balance be- 
tween digestive aggression and tissue defense (to 
use Hollander’s terms) is well illustrated by studies 
of the rat granuloma pouch, from which Selye de- 
rives strong evidence that fresh gastric juice can 
attack subcutaneous connective tissue as violently 
as it destroys gastroduodenal mucosa; more im- 
portantly, the experiments demonstrate that re- 
sistance to such attack can be developed by prior 
inflammatory response of the connective tissue to 
croton oil, and that this resistance can be completely 
dissipated when strong stress is applied to the ani- 
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mals. Gastric mucin played no part in these studies, 
although it is difficult to believe that the copious 
quantities of this material found in human stomachs 
are there solely to baffle physiologists. 

If a battery of significant measurements can be 
applied to patients in their cyclical alternations 
between activity of disease and quiescence, if the 
“stresses of civilization” can be defined in more 
chemical or biologically-reproducible terms, studies 
of diurnal, seasonal, climatic and temporal varia- 
tions in such measurements could be carried out in 
samples of the total population, and classified into 
age, sex and socioeconomic categories. Special at- 
tention should be paid to those families evidencing 
marked susceptibility to the peptic disorders, to 


adolescents developing florid peptic diseases, 
and to those patients who develop the definitive 
complication—perforation. Those variables which 
seem to correlate best with specific or general lack 
of resistance to ulceration could then be estimated 
in larger units of the population, in an attempt to 
determine their distribution, and as the basis for 
long-term follow-up studies to ascertain the value 
of such parameters in predicting the eventual in- 
cidence of gastric and duodenal ulcers in that 
population. Only by such studies can we abandon a 
one-sided approach to a many-faceted problem, and 
develop a true epidemiology of chronic peptic dis- 
orders. 





Concerning the Selection of the National Program 


More THAN 170 PAPERS were submitted this 
year for presentation at the National Meeting. There 
is time for presentation of only 26 papers. A new 
plan for selecting these papers was tried this year. 
A copy of each abstract was reviewed by the Eastern, 
Southern and Western Section Chairmen, and by 
the President, with the help of many of our local 
colleagues in different subspecialties of medicine. 
Each of us graded each abstract 1, 2, 3 or 4 in each 
subdivision, such as gastroenterology, etc. In addi- 
tion, each chose the 26 papers he thought should 
comprise the program. The grades for each paper 
were then averaged by the President, and compared 
with the corresponding average grade of the rest of 
the papers. Although the papers were graded pri- 
marily on the basis of excellence, no manipulation 
of cold statistics was necessary to select a program 
that gave relatively equal representation according 
to: field of special interest, age of “senior” author, or 
geographic source of paper. The following figures are 


of interest in this regard. Of the total number of 
abstracts submitted, roughly 27% were on cardio- 
vascular disease, 23% hematology, 12% endo- 
crinology and metabolism, 10% renal disease, 8% 
gastroenterology, 5% cardiopulmonary, 3% bacteri- 
ology, and one or two papers each on neurology, 
rheumatology, allergy, etc. The youngest “senior” 
author is 24, the oldest 39, and the average 32 years 
of age. More than one essayist is a medical student. 
Sixty per cent of the total number of papers sub- 
mitted were from the Eastern Section, 25% from 
the Midwestern, 10% from the Western, and the 
remaining 5% from the Southern Section and 
foreign countries. Roughly 40% of the final program 
consisted of papers from the Eastern Section, 34% 
from the Midwestern, and 15% from the Western 
Section. If Texas is considered a member of the 
Southern Section, the South is well represented on 
this program. 
Ws. H. BEIERWALTES 
President, 1954-1955 
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PROGRAM 


Sunday, May 1, 1955 


Steel Pier Theater, Atlantic City, New Jersey 


Dr. William H. Beierwaltes, Presiding 


Presentations will be limited to ten minutes; five minutes will be allowed for discussion. 








MORNING SESSION 


~ 


“I 


. Autonomic 


9:00-9:15—Business Meeting 


Hyperrefiexia and Its Control 
following Cervical Spinal Cord Injury. 
N. B. Kurnick. V. A. Hospital, Long Beach, 
and University of California Medical School, 
Los Angeles. page 143 


12, Evidence for the Elevation of Serum Glutamic 


Oxalacetic Transaminase (SGO-T) 

following 

Dogs. 
Irwin Nydick,* Felix Wroblewski and John 
S. LaDue. Memorial Center for Cancer and 
Allied Diseases, New York City. page 112 


Activity 
Graded Myocardial Infarction in 


. Electrocardiographic Changes Associated with 


Hypothermia and Circulatory Occlusion. 
Clarence E. Hicks,* Malcolm C. McCord and 
S. Gilbert Blount, Jr. University of Colorado 
School of Medicine, Denver. page 107 


. Intracardiac Flow as Determined by Simul- 


taneous Biplane Stereoscopic Angiocardi- 
ography Timed by the Carotid Pulse. 
Jacob Zatuchni, Eugene W. Kelly,* Herbert 
M. Stauffer and Louis A. Soloff. Temple 
University Medical School and Hospital, 
Philadelphia. page 106 


. The Mechanism of Reactive Hyperemia. 


J. Edwin Wood,* Julius Litter and Robert 
W. Wilkins. Evans Memorial and Massa- 
chusetts Memorial Hospitals, and Depart- 
ment of Medicine, Boston University School 
of Medicine, Boston. page 117 


. The Hematocrit of the Lesser Circulation in 


Man. 
L. S. Lilienfield,* R. D. Kovach,* L. M. 
Hershenson,* G. P. Rodnan,* P. A. Marks,* 
F. G. Ebaugh, Jr. and E. D. Freis. Georgetown 
University Medical Center, Washington, 
D. C., and National Institutes of Health, 
Bethesda, Maryland. page 110 


. Right Ventricular Function Studied in Dogs 


with Shunts between the Right Auricle or Venae 
Cavae and the Pulmonary Artery. 
John C. Rose, Charles A. Hufnagel and Ed- 
mund A. Massullo.* The Departments of 


* An asterisk indicates “by invitation.” 


Medicine and Surgery, Georgetown University 
School of Medicine, Washington, D. C. 
page 109 


. The Effects of Digitalis and Anoxia on Potas- 


sium Transport in the Heart: Correlation with 
Electrocardiographic Changes. 
Hadley L. Conn, Jr. Brookhaven National 
Laboratory, Upton, New York, and Uni- 
versity of Pennsylvania Medical School, 
Philadelphia. page 111 


. Cryo- and Macroglobulinemia: Electrophoretic, 


Ultracentrifugal and Clinical Studies. 
Ian R. Mackay,* Nils Eriksen,* Arno G. 
Motulsky and Wade Volwiler. Departments 
of Medicine and Pathology, School of Medi- 
cine, University of Washington, Seattle. 


page 104 


. The Effect of Reticulocyte Responses on Blood 


Volume in Anemic States. 
Virgil Loeb, Jr. and Peter Story.* Washing- 
ton University School of Medicine, St. Louis. 


page 94 


. Clinical Determination of the Sites of Red 


Cell Destruction. 
James H. Jandl,* Mortimer S. Greenberg,* 
Robert H Yonemoto* and William B. Castle. 
The Thorndike Memorial Laboratory, Second 
and Fourth Medical Services (Harvard), 
Boston City Hospital, and the Department 
of Medicine, Harvard Medical School, Boston. 


page 95 


- The Blood Volume in Patients with Laennec’s 


Cirrhosis as Determined by Radioactive 
Chromium-Tagged Red Cells. 
Seymour Eisenberg, (introduced by Donald 
W. Seldin). Southwestern Medical School of 
the University of Texas, and the V. A. 
Hospital, Dallas. page 143 


. Leukocyte Survival in Polycythemia Vera. 


Stuart C. Finch and Daniel L. Kline.* (with 
the technical assistance of Anna Pannac- 
cione). Yale University School of Medicine, 
New Haven, Connecticut. page 97 
Results of Prolonged Intermittent Steroid 
Treatment of Children and Adults with the 
Nephrotic Syndrome: A Five-Year Survey. 
Ruth Strang,* Kurt Lange, Lawrence Slobody,* 
Edward Friedman* and Eugene J. Wenk.* 
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New York Medical College, New York 
City. page 140 


AFTERNOON SESSION 


1:45-2:00—Business Meeting 


2:00—Presidential Address, William 
H. Beierwaltes 


Ann Arbor 


15. Mechanisms of Development of Hyperchloremia 
following Blockage of Bicarbonate Reabsorp- 
tion in the Renal Tubule. 

Warren S. Braveman,* Albert L. Rubin,* and 
Allen W. Mead* (introduced by Thomas P. 
Almy). Cornell University Medical College, 
New York City. page 136 

16. Observations on Sustained Water Diuresis: 
A Limiting Minimal Osmolar Concentration 
of the Urine. 

Charles R. Kleeman, Franklin H. Epstein, 
Ezra Lamdin and Milton E. Rubini. Depart- 
ment of Internal Medicine, Yale University 
School of Medicine, New Haven, Connecticut. 

page 138 

17. Adaptation of Ammonia-Producing Enzymes 
in the Human Kidney During Chronic Acidosis 
as Revealed by the Administration of Precursor 
Amino Acids. 

Leonard L. Madison and Donald W. Seldin. 
Southwestern Medical School of the Uni- 
versity of Texas, Dallas. page 136 

18. Metabolic Studies of I-labeled Insulin in 
Normals and Diabetics. 

George W. Welsh,* Elaine D. Henley, Robert 
H. Williams and Neil J. Elgee.* University 
of Washington School of Medicine, Seattle. 

page 122 

19. Metabolic Changes following High Energy 
Proton Irradiation of the Hypophysis. 

C. A. Tobias,* J. E. Roberis,* J. H. Lawrence, 
H. O. Anger,* B. V. A. Low-Beer,* J. L. 
Born and C. B. Huggins. Donner Pavilion 
and Radiation Laboratory, University of 
California, Berkeley, and Ben May Labora- 
tory, University of Chicago, Chicago. 

page 180 

20. Further Studies on a Test for the ‘‘Prediction”’ 
of Diabetes Mellitus. 

Stefan S. Fajans and Jerome W. Conn.* 
University of Michigan School of Medicine, 
Ann. Arbor. page 122 

21. The Influence of the Thyroid on Adreno- 
cortical Function. 

Marvin Levin* and William H. Daughaday. 
Washington University School of Medicine, 
St. Louis. page 121 


22. Determination of Muscle Mass in Progres. 
sive Muscular Dystrophy and Its Relationship 
to Creatinine Excretion and Oxygen Consump. 
tion. 

Robert J. Ryan, John D. Williams,* Barbara 
M. Ansell* and Lionel Bernstein. Department 
of Medicine, University of Illinois College of 
Medicine, Presbyterian Hospital and Re- 
search and Educational Hospitals, Chicago. 

page 144 

23. The Effects of ACTH, Hydrocortisone and 
Corticosterone (Compound B) on Gastric 
Secretion in Normal Subjects. 

Basil I. Hirschowitz,* D. H. P. Streeten* 
and H. M. Pollard. University of Michigan, 
School of Medicine, Ann Arbor. page 131 

24. Succinic Oxidase Activity of Gastric Mucosa 
and Its Possible Relation to Hydrochloric 
Acid Secretion. 

Joseph J. Vitale,* Oscar M. Jankelson* and 
Norman Zamcheck. Boston City Hospital 
and Department of Nutrition, Harvard 
School of Public Health, Boston. page 130 

25. The Effects of ACTH on the Metabolism of 

Bilirubin. 
Thomas C. Chalmers, John V. Carbone, Sheldon 
S. Waldstein* and Marjorie Knowlton.* 
Department of Metabolism, Medical Division, 
Army Medical Service Graduate School, 
Washington, D. C. page 141 

26. A Study of Stimuli Leading to the Formation 
of Spherules in Coccidioidomycosis. 

Orland Baker* and A. I. Braude. South- 
western Medical School of the University of 
Texas, Dallas. page 134 


Sub-Section on Renal Disease and 
Electrolyte Metabolism 


Benjamin West Room, Tower Floor, Haddon Hall 
8 p.m. Sunday, May 1, 1955 


(There will be five 15-minute presentations; ten minutes 
will be allowed for discussion of each paper.) 
Sub-Section on Cardiovascular Disease 


Rutland Room, Haddon Hall 
8 p.m. Sunday, May 1, 1955 


(Program of papers to be presented will be distributed 
at the National Meeting.) 
Sub-Section on Medical Education 


Card Room, Haddon Hall 
7:30 p.m. Sunday May 1, 1955 
(Four papers will be presented. The program will be 
distributed at the National Meeting.) 


rT +. x hOU'= ss - set «=. > CC ee ee ee a a 


oe ef oe 








Abstracts Submitted to the Annual 


National Meeting 
of the 


American Federation for Clinical Research 


Steel Pier Theater, Atlantic City, New Jersey - Sunday, May 1, 1955 








BLOOD 


Evaluation of Iron Turnover Rate Measurements 
in Normal Males and Females, and in Anemia. 
Ralph E. Peterson, Franklin G. Ebaugh, Gerald P. 
Rodnan, Charles Rath and Paul McCurdy. Na- 
tional Institutes of Health, and Georgetown 
Medical School, Bethesda, Maryland. 

This report deals with a clinical evaluation of 
iron turnover rate and red cell iron utilization data 
in patients with various hematologic disorders, and 
in the normal male and female, using tracer doses of 
Fe®*, Red cell mass was determined with Cr®. 

Miscible iron pool in the normal subjects was 
30 to 80 ywg./Kg. In iron deficiency the pool was 
decreased, whereas in marrow failure and hemolytic 
anemia it was increased. Iron turnover in normal 
females ranged from 0.28 to 0.86 mg./Kg./day, and 
0.41 to 0.83 in normal males. In iron deficiency turn- 
over was decreased, and in marrow failure and 
hemolytic anemia turnover was increased. Red cell 
iron turnover in the female was 0.18 to 0.50 mg./ 
Kg./day, and in the male 0.29 to 0.71. The greater 
turnover rate of iron in the male is related to the 
greater red cell mass; however, when the red cell iron 
turnover rate was correlated with the red cell mass 
it was found that the red cell mass in the normal 
female turned over more rapidly than in the male. 
In iron deficiency and in marrow failure, the red 
cell iron turnover was decreased, whereas in hemo- 
lytic anemia it was increased. The average time for 
iron to traverse the bone marrow (marrow turnover 
time), and appear in the circulating red cells was 
44.5 days in normals, 2-3 days in iron deficiency 
and hemolytic anemia, and 5-7 days in marrow 
failure. 


Plasma Fe Clearance in Dogs. Stanley E. Gitlow. 
Occupational Health Field Headquarters, Divi- 
sion at Special Health Services, United States 
Public Health Service, Cincinnati. 

Though plasma iron clearance studies have 
been utilized in the clinical investigation of hema- 
tologic disorders, animal investigation was required 
to elucidate certain basic problems regarding this 
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subject. Thirty plasma clearance studies utilizing 
high specific activity Fe5® were performed on 14 
adult male dogs in the fasting state. Animals were 
observed for 6 to 7 hours. 

No significant difference in clearance rate was 
noted whether Fe*® was incubated with plasma prior 
to intravenous administration, or merely injected 
slowly. Plasma iron turnover in mg./Kg. body 
weight/24 hours was calculated for each animal 
according to the formula: 


(a5 in ~—im) (ug-/ml. plasma Fe) (ml. plasma) (a a 


Despite recent evidence to the contrary, a 
straight line relationship was noted between time 
and the log of plasma activity. The half time of Fe®® 
disappearance (T)4) averaged 94 minutes. Repeat 
clearance studies in dogs with fairly constant 
plasma iron and hematocrit levels revealed con- 
sistently close agreement with control T)4 values. 

Hemosiderosis was produced in 3 dogs by 
approximately doubling and then tripling their 
total body iron. No change was observed in the 
clearance rates following this procedure. Thus, the 
mere presence of increased storage iron cannot be 
held responsible for abnormal rates of plasma iron 
clearance. 

Under test conditions, the size of the plasma 
iron pool remains fairly constant, and a transfer of 
iron from plasma to tissue with a reaction rate of 
the first order (transferring a constant fraction) or 
zero order (transferring a constant amount) would 
be equal. By changing the plasma iron pool size, a 
corresponding change was induced in the plasma iron 
clearance rate, suggesting that this process was, at 
least in part, a zero order reaction. 


The Relation of Ferrokinetic Patterns to Iron 
Storage and Erythropoiesis. R. B. Chodos (with 
the technical assistance of V. F. Meikelham, 
R. Wells and D. F. Hammack). Radioisotope 
Unit. V. A. Hospital, and Department of Medi- 
cine, State University of New York College of 
Medicine, Syracuse, New York. 
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The influence of iron stores upon the clearance 
of iron from plasma, its movement to and from 
storage and erythropoietic tissues, and its incor- 
poration into hemoglobin has been evaluated in 
patients with normal and abnormal erythropoiesis. 

Plasma protein-bound Fe** was administered 
intravenously. The plasma clearance and the per 
cent of iron incorporated into hemoglobin were 
determined. Plasma and red cell iron turnover and 
renewal rates were calculated. Simultaneously the 
kinetic distribution of Fe*® to storage and eryth- 
ropoietic tissues was followed by external moni- 
toring. Observations were made during the first 6 
hours and then periodically for 2 to 8 weeks. 

Normal or increased plasma and red cell iron 
turnover and renewal rates were obtained respec- 
tively in normal subjects and patients with iron 
deficiency, hemolytic anemia, treated pernicious 
anemia, polycythemia vera, myelofibrosis with 
extramedullary erythropoiesis and chronic renal 
anemia. The kinetic pathway of iron was from 
plasma through erythropoietic tissue to hemo- 
globin. 

With decreased erythropoiesis in refractory 
anemia, diminished turnover rates occurred, and 
iron accumulated directly in storage tissues. A 
similar transient accumulation was observed in 
untreated pernicious anemia. This was utilized 
after B,. therapy. With normal erythropoiesis but 
increased iron stores in untreated hemochromatosis, 
apparently increased red cell iron turnover rates 
were obtained. A significant accumulation of iron 
in the liver was observed in addition to the normal 
movement through erythropoietic tissues to hemo- 
globin. 

Red cell iron turnover rates appear indicative 
of the activity of erythropoiesis. However, increased 
iron storage may influence these rates so that they 
do not reflect true erythropoiesis. 


The Factors Controlling Iron Excretion. A. Miller, 
E. J. Freireich,'C. P. Emerson and J. F. Ross. 
Evans Memorial Hospital, Massachusetts Me- 
morial Hospitals, Boston, and University of 
California Medical School, Los Angeles. (Aided 
by a grant from the Atomic Energy Commission 
and the U. 8. P. H. 8S.) 

It has previously been shown that the excretion 
of iron is negligible. This study was undertaken to 
see whether changes in iron stores or in serum iron 
concentration could alter the rate and route of this 
excretion. 

Normal, iron-heavy, iron-deficient and chroni- 
cally infected hypoferremic rats were injected with 
Fe®® as ferric ammonium citrate. All stools and 
urine were collected for the following 6 days; with 
random 3-day collections thereafter. Utilizing 
gamma counting of the total stool specimens, the 
% Fe** excreted was measured. The chronic excretion 


of iron in these animals was also determined by 
counting the living animal over a 107-day period. 

In all animals significant amounts of Fe®® were 
excreted in the stools with no detectable Fe found 
in the urine. All 4 groups excreted 5.5-10.0% of the 
injected Fe®* during the first 6 days, with stool 
excretion averaging 0.1-0.3% per day thereafter. 
The cumulative Fe*® loss in all groups of animals 
occurred at a similar exponential rate of 0.20- 
0.25% per day, resulting in a total loss of 25-28% 
after 107 days. Since similar proportions of the 
injected Fe*® were excreted by the iron-heavy and 
normal animals the total quantity of iron excreted 
was probably increased in the iron-heavy rats, as 
the injected Fe** was tracing increased amounts of 
body iron. Conversely, iron-depleted rats were 
probably excreting less total iron than normal rats. 

These studies indicate that the amount of iron 
excreted in the stools is influenced by the total body 
iron, such that a constant proportion of total body 
iron is excreted per day and is not influenced by the 
presence or absence of hypoferremia. 


Erythropoiesis and the Movement of Iron in Pa. 
tients with Pernicious Anemia. Myron Pollycove, 
Leonard Apt and Joseph F. Ross. Radioisotope 
Unit and Medical Service, Boston V. A. Hospital 
and Tufts College Medical School, Boston. 

The movement of iron was studied in 7 patients 
with pernicious anemia before and after initial 
therapy with vitamin Bie. 

Tracer doses of Fe®® bound to plasma protein 
were given simultaneously. Serial counting rate 
measurements were made in samples of plasma 
and erythrocytes and at sites representative of 
bone marrow, liver and spleen. 

The movement of iron during a 7 to 10-day 
period before treatment was distinctly abnormal and 
similar in all 7 patients. The rate of removal of iron 
from the plasma was 4 to 6 times the normal rate. 
Only 10 to 20% of the tracer iron was found in- 
corporated into circulating erythrocytes (normal 
90-100%). The iron initially accumulated with 
abnormal rapidity in the bone marrow. After pro- 
longed retention there for several days, a gradual 
release occurred with movement of most of the iron 
to the liver rather than incorporation into circu- 
lating erythrocytes. An abnormal accumulation of 
slight degree occurred in the spleen. 

Three days after the initiation of vitamin 
By» therapy, there began a rapid depletion of radio- 
active iron from the liver and bone marrow ac- 
companied by a simultaneous sharp increase of 
radioactive iron within circulating erythrocytes. 

These abnormal metabolic pathways of iron 
in pernicious anemia, while demonstrating a slight 
destruction of circulating erythrocytes, emphasize 
the predominance of arrested erythrocyte hemo- 
globinization in producing anemia. They also 
suggest that the abnormal increment of fecal 
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urobilinogen produced in this disease is probably 
derived from the breakdown of heme or other 
porphyrins within the bone marrow. 


Iron Binding Capacity of Abnormal Sera. Theodore 
Peters, Jr. and Leonard Apt. Radioisotope Unit, 
V. A. Hospital, Boston. 

The serum iron binding capacity (SIBC) in 
normal subjects and in patients with various diseases 
often cannot be accurately determined by existing 
technics. Optical methods are not applicable to 
lipemic, icteric, hemolyzed or stored specimens. 
Trials with a method using radioiron with am- 
monium sulfate precipitation gave high results, 
due to adsorption of 15-25% of the excess iron by 
the precipitate. Results with the chemical procedure 
of Laurell were inconsistent in our hands. 

A simple method using an anion exchange resin 
was devised which is applicable to fresh or stored 
sera, and to sera with abnormal physical properties. 
The SIBC’s determined by this method were the 
same as those obtained by the optical technic, where 
applicable, or by the radioiron-ammonium sulfate 
method after correction for adsorption of excess 
iron. 
One ml. of serum is saturated with an excess of 
ferric ammonium citrate, then passed through a 
small column containing IRA410 resin at pH 7.4. 
This resin was shown, using Fe*’, to retain 99-100% 
of the ionic iron, but only 0-2% of the iron bound 
to serum. Determination of the iron content of the 
artificially saturated serum yields the total SIBC. 

The SIBC’s obtained by applying this method 
to abnormal sera were studied. 


Hemoglobin H: An Inherited Hemoglobin Anom- 
aly. W. N. Jensen, E. B. Page and D. L. Ruck- 
nagel. V. A. Hospital and Department of Medi- 
cine, Duke University School of Medicine, 
Durham, North Carolina. 

Previous investigators have established the 
presence of 6 abnormal hemoglobins, designated 
by the letters S, C, D, E, F and G, which differ 
in their physicochemical properties from each 
other and from type A normal hemoglobin. The 
subject of this report is the characterization of the 
seventh abnormal hemoglobin, which we propose 
to call type H. 

This hemoglobin, found in an asymptomatic 
young colored male, was first identified by paper 
electrophoresis (veronal buffer pH 8.6, M 0.05). 
Fifteen additional members of the patient’s family 
were examined and 5 individuals with the abnormal 
hemoglobin were found. Those affected were the 
father, 3 of 8 siblings, and a niece of the propositus. 
Clinical and hematologic studies on these individ- 
uals failed to elicit abnormalities which could be 
roma to the presence of the abnormal hemo- 
globin. 


On paper electrophoresis type A hemoglobin 
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constituted 80% of the total; the remaining 20% 
migrated at a more rapid rate. Tiselius electro- 
phoresis in a cacodylate buffer (pH 6.5) confirmed 
the presence of 2 components: one with a migratory 
rate of approximately 2.4 x 107°, the other with 
a rate of 1.8 xX 10-5 cm./sec. per volt/cm. By 
ultracentrifugation, the 2 hemoglobins had the 
same sedimentation constant. Solubility of type H 
hemoglobin in 2.58 M phosphate was normal. 
Alkali resistance to denaturation, oxygen carrying 
capacity and the absorption spectrum were normal. 


A New Hemoglobin (Hemoglobin H) Possessing a 
Higher Electrophoretic Mobility than Normal 
Adult Hemoglobin. Robert D. Koler, Demetrios 
A. Rigas and Edwin E. Osgood. Division of 
Experimental Medicine, University of Oregon 
Medical School, Portland. 

We have observed a new abnormal hemoglobin 
moving with a higher electrophoretic mobility than 
normal adult hemoglobin in 3 members of a Chinese 
family. Six members of this family have been 
studied. Three of 4 siblings studied have a severe 
hypochromic microcytic anemia indistinguishable 
on stained smears from hereditary leptocytosis. 
Their red cells show decreased osmotic fragility. 
All 3 give a life-long history of easy fatigability, 
and all 3 have splenomegaly and reticulocytosis. 
Electrophoretic analyses of hemoglobin from these 
3 revealed 2 distinct hemoglobins: one has the 
same electrophoretic mobility as normal adult 
hemoglobin; a faster hemoglobin accounting for 
35% of the total is abnormal and is hitherto un- 
described. A fourth sibling and both parents show 
no hematologic abnormality and have only adult 
hemoglobin. 

From electrophoretic analyses at different 
pH’s it appears that the isoelectric point of the 
abnormal hemoglobin is slightly below pH 6.0 and 
considerably lower than that of normal adult 
hemoglobin. The solubility of the abnormal hemo- 
globin appears lower under certain conditions than 
that of normal hemoglobin. Detailed solubility 
studies are in progress. Preliminary ultracentrifugal 
studies have not separated the 2 hemoglobins. 

The genetic pattern does not seem to follow 
that of other abnormal hemoglobins, since neither 
parent possesses the abnormal hemoglobin. 

Since hemoglobin G is the most recently de- 
scribed it is proposed that the new abnormal hemo- 
globin described here be designated as hemoglobin H. 


Transfusion of N'*-Labeled Erythrocytes: Simul- 
taneous N'*-Hemin and N'-Stercobilin Studies 
in a Burned Man. G. Watson James, III and 
Lynn D. Abbott, Jr. Laboratory for Clinical 
Investigation, Department of Medicine, Surgical 
Research Laboratories, Department of Surgery 
and Department of Biochemistry, Medical 
College of Virginia, Richmond. 
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A study of the survival and dynamics of dis- 
appearance of N'-labeled erythrocytes transfused 
into a burned man was made by isotope analysis 
of hemin and stercobilin. 

A professional donor was fed 24 Gm. of glycine 
containing approximately 31 atom % excess N’5, 
When maximum hemin label was obtained he was 
bled 550 ml., plasma removed and red cells washed. 
The labeled cells were infused into a man 10 days 
after a 15% third degree burn. For the next 160 
days frequent N'*-hemin analyses were performed 
on donor and recipient. Feces were collected in 4- 
day periods, stercobilin isolated and its N'® content 
determined. 

Immediately following transfusion there was 
no evidence of significant destruction. At 75 days 
of age the cells began to disappear from the circu- 
lation of the recipient. From graphic analysis the 
mean life span was 97 days; in the donor this was 
109 days. The pattern of disappearance in the 
burned man was similar to that observed in the 
normal. Stercobilin data indicated a maximum 
excretion of N' at 104 days. In the donor maximum 
stercobilin peak was found when the cells were 115 
days old. The combined data indicate a possible 
reduction of not more than 10% in the life span of 
the transfused cells. 


The Effect of Reticulocyte Responses on Blood 
Volume in Anemic States. Virgil Loeb, Jr. and 
Peter Story. Department of Medicine, Washing- 
ton University School of Medicine, St. Louis. 

Changes in blood volume occurring during 
periods of reticulocytosis induced by response to 
specific antianemic therapy were determined. Red 
blood cell mass was measured by a dilution technic 
involving the use of Cr®-tagged erythrocytes; the 
plasma volume was simultaneously determined with 
a standard T-1824 dye procedure. Base line meas- 
urements were made on 3 groups of individuals: 
(1) normal controls, (2) patients with pernicious 
anemia in relapse and (3) patients with iron de- 
ficiency anemia in relapse. Similar studies were 
repeated on each individual after a suitable in- 
terval: in the normal subjects, after a period of 
7-10 days, and in the anemic patients at the time 
of maximum reticulocytosis following institution of 
therapy. Treatment consisted of large doses of 
parenteral vitamin B,, in the cases of pernicious 
anemia and intravenous saccharated iron oxide in 
the patients with iron deficiency anemia. 

Data obtained indicated no significant differ- 
ence between the duplicate determinations in the 
normal individuals. In both groups of anemic 
patients the base line red cell mass was considerably 
below normal. During the period of elevation of 
the reticulocyte count there was a striking increase 
in the red cell mass, averaging approximately 45% 
of the original determination. This rise was due 
primarily to an increased reticulocyte mass; in 


most cases the percentage increase was considerably 
greater than the change in red blood cell count or 
venous hematocrit. Evidence was obtained to 
indicate that the rate of hemoglobin regeneration 
was often greater than that which could be calcu- 
lated from the hemoglobin concentration of the 
peripheral blood. 


Erythropoietic Function in Dilution Anemia. Allan 
J. Erslev. Murphy Army Hospital, Waltham, 
Massachusetts. 

An increase in total plasma volume without 
corresponding changes in total red cell volume will 
cause a dilution anemia with a decrease in the 
oxygen content per unit of arterial blood. Such a 
decrease, when induced by a lowered barometric 
pressure or a reduction in the hemoglobin mass, 
causes increased erythropoietic activity. In order 
to determine the response of erythropoietic tissue 
to dilution anemia, the following studies were 
made: 

(1) Four rabbits were bled 20 ml./Kg. with 
immediate restoration of blood volume to normal 
by means of dextran. Three days after the hemor- 
rhages the mean reticulocyte count was 13.7%. 
Bone marrow examination revealed an average 
increase in the per cent of normoblast from 28 to 
49. 

(2) Four rabbits received 25 ml./Kg. dextran 
i.v. every 12 hours for 4 days. The drop in hemo- 
globin concentration compared closely to experi- 
ment (1). The reticulocyte counts and the bone 
marrow did not reveal any sign of increased eryth- 
ropoiesis. 

(3) The effect of hypervolemia and dextran 
on erythropoiesis was studied by first bleeding 3 
rabbits as in (1) and then diluting them as in (2). 
The resulting changes in reticulocyte count and 
bone marrow activity resembled closely that found 
in (1), indicating that neither hypervolemia nor 
dextran have an inhibiting effect on erythropoiesis. 

In interpreting this lack of compensatory 
erythropoiesis in dilution anemia it will be recalled 
that the cardiac output is increased in hypervolemia. 
With an increase in cardiac output, tissues can be 
supplied with a normal amount of oxygen without 
decrease in the venous oxygen tension. Conse- 
quently, the oxygen tension of tissues remains near 
normal. The conclusion of this experiment seems to 
be that it is the tissue tension of oxygen and not 
the oxygen content per unit of blood which regu- 
lates red cell production. 


A Study of Splenic Anemia. E. R. Giblett, A. G. 
Motulsky, B. H. Houghton and C. A. Finch. 
Department of Medicine, University of Wash- 
ington, Seattle. 

Splenomegaly of multiple etiologies is fre- 
quently associated with anemia. In order to eluci- 
date this relationship further, experimental splenic 
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anemia has been produced in rats by the intra- 
peritoneal injection of methyl cellulose. Tissue 
localization of Cr*'-tagged erythrocytes indicated 
the spleen to be the major site of destruction. 
Whereas the life span of erythrocytes as determined 
by Cr® from methocel rats was normal (T}4 of 
10-12 days) in unaffected animals, survival in 
methocel rats was constantly shortened (2-6 days). 
This extrinsic hemolytic mechanism was relieved 
by splenectomy. Circulating antibodies were not 
demonstrable by Coombs’ technic, and abnormal 
lytic activity of splenic tissue homogenate was not 
present. Phagocytic activity per unit tissue was 
normal, but significantly increased when related to 
splenic size. There was a striking correlation be- 
tween splenic size and reduced red blood cell life 

, and an increase in red cells within the splenic 
pulp of methocel animals was observed. 

These data and related clinical studies place 
emphasis on red cell destruction in the pathogenesis 
of splenic anemia. It seems likely that anemia 
secondary to splenic enlargement from a variety of 
causes is dependent on the increased size of the 
destructive area normally present in the red cell 
pulp. 


Clinical Determination of the Sites of Red Cell 
Destruction. James H. Jandl, Mortimer S. Green- 
berg, Robert H. Yonemoto and William B. Castle. 
The Thorndike Memorial Laboratory, Second 
and Fourth Medical Services, Boston City Hos- 
pital, and Department of Medicine, Harvard 
Medical School, Boston. 

The soft nature of the radiations of Cr™ sug- 
gested its use for clinical determination of the sites 
of red cell sequestration and their relative im- 
portance in the intact patient by means of body 
surface counts with a directional scintillation 
counter. Over-all tissue Cr deposition was also 
determined by additional data on cumulative ex- 
cretion. Observations on normal subjects given 
(1) red cells, (2) hemoglobin solutions labeled with 
Na,Cr"O, or (3) serum proteins labeled with 
Cr®@C); indicated a pattern of deposition distinctive 
for each entity. The slowness with which Cr®™ was 
released from tissue sites permitted the calculation 
of gradients between the blood and such organs as 
the liver and spleen. 

Observations on patients with various intra- 
corpuscular defects substantiated the value of Cr® 
in determining the fate of the patients’ red cells. 
Thus, in congenital hemolytic anemia there was a 
striking uptake by the sr!een, whereas in sickle cell 
anemia the hepatic Cr activity predominated. An 
example of increased splenic sequestration arising in 
paroxysmal nocturnal hemoglobinemia was de- 
tected, resulting in a beneficial splenectomy. A 
simple method is thus available for determining the 
need for splenectomy. 

Studies of 2 patients with serologically occult 


incompatibility for normal transfused group O 
red cells suggest that removal of red cells from the 
circulation may sometimes significantly antedate 
their lysis; a delay of 8 days was observed between 
the deposition of transfused red cells in the spleen 


and the appearance of increased urobilinogen in 
the stool. 


Erythopoiesis Stimulated by Plasma Infusion in a 
Patient with Microcytic Hypochromic Anemia. 
Arnold A. Lear. The Thorndike Memorial 
Laboratory, Second and Fourth Medical Services, 
Boston City Hospital, and Department of Medi- 
cine, Harvard Medical School, Boston. 

A patient with microcytic hypochromic anemia 
refractory to iron was given normal human plasma 
in an effort to stimulate erythropoiesis. 

The patient, a 47-year-old Negro, had micro- 
cytic hypochromic anemia: RBC, 2.78 million; 
hemoglobin, 3.8 Gm.%; hematocrit, 17.5%; MCV, 
63 u®; MCHC, 22%; reticulocytes, 1%; WBC 
5,300. Laboratory studies included: serum iron, 
278 wg.%; total iron binding capacity, 320 ug.%; 
total serum protein, 5.8 Gm.%; hemoglobin, nor- 
mal adult (paper electrophoresis) ; fetal hemoglobin, 
1.8%; bone marrow, erythroid hyperplasia. Laked 
whole blood, washed packed red cells, whole blood, 
fresh plasma and stable plasma protein solution 
were infused on several separate occasions after 
control periods of observation. Reticulocyte values 
were determined daily and hemoglobin levels fre- 
quently after the infusions. On 5 occasions when 
the infusate contained plasma a definite reticulocyte 
response occurred; and twice it was followed by an 
increase in hemoglobin concentration. Neither 
intravenous iron, washed red cells nor laked washed 
red cells induced a response. 

These studies demonstrated that normal plasma 
contained an erythropoietic factor essential for 
hemoglobin synthesis that was lacking in this 
patient. 


Determination of Trapped Plasma in Hematocrits 
of Normal and Spherocytic Blood by Use of 
CrCl;. Frank W. Furth. National Heart In- 
stitute, Department of Medicine, University of 
Rochester School of Medicine, Rochester, New 
York. 

A study was made of the amount of plasma 
trapped in the red cell portion of Wintrobe and 
capillary hematocrit tubes using normal blood and 
blood from patients with hereditary spherocytosis. 
Approximately 100 uc. of CrCl, were mixed with 
5 ml. of defibrinated whole blood. Virtually none of 
the chromic ion enters the red cells under these 
conditions. The blood was placed in Wintrobe and 
capillary hematocrit tubes. Wintrobe tubes were 
centrifuged for 30 minutes at 3000 rpm and the 
capillary tubes for 4 minutes at 12,000 rpm. After 
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measuring the hematocrit, an aliquot of serum and 
the entire red cell column from each tube were 
separated. The amount of radioactivity in each 
portion was determined and the per cent trapped 
plasma in each packed red cell column calculated. 

The proportion of trapped plasma increased 
with increments in hematocrit in both Wintrobe 
and capillary tubes, but the increase was less with 
the capillary tubes. With hematocrits of 30-60%, 
the plasma trapped with normal cells was 2-6% 
and with spherocytes 2-10%. In capillary tubes with 
normal cells 1-3% plasma was trapped, and with 
spherocytes 1.5-6.0%. Similar studies have been 
carried out with normal blood and blood from 
patients with hereditary spherocytosis after incu- 
bation at 37°C. for periods of 24 and 48 hours. The 
values obtained provide corrections for the determi- 
nations of packed red cell volume of normal and 
spheroidal erythrocytes, freshly drawn and after 
sterile incubation. 

The method employed and the figures obtained 
should be useful in many types of studies requiring 
accurate determination of hematocrit. 


Studies on the Interaction of Heparin with the 
Autoantibodies of Idiopathic (IHA) and Symp- 
tomatic (SHA) Hemolytic Anemias. Karl L. 
Roth and Abraham M. Frumin. Department of 
Research, Albert Einstein Medical Center, 
Southern Division, Philadelphia. (Aided by a 
grant from the J. Wagman Foundation and 
National Institute of Health.) 

It has been shown that antibodies on the 
RBC of patients with idiopathic acquired hemolytic 
anemia (IHA) could be inactivated by heparin 
whereas antibodies produced by isoimmunization 
(anti-D) could not. 

Observations were made on 3 patients with 
symptomatic hemolytic anemia (SHA). The direct 
Coombs’ titers were 1:8 (Hodgkin’s disease), 
1:256 (chronic lymphocytic leukemia), and 1:32 
(lymphosarcoma). The Coombs’ test remained 
positive despite the addition of heparin (0.2-2.0 
TU/ml.) to the sensitized RBC. In 5 cases of IHA 
thus far studied, the direct Coombs’ test became 
negative in 4 upon the addition of heparin. More- 
over, autoagglutination could be inhibited by pre- 
viously heparinizing the sera of these same 4 pa- 
tients. A differentiation between the antibodies in 
acquired hemolytic anemias is apparent. This does 
not seem to be due to the heparin unreactive anti- 
body’s being a gamma globulin, as trypsin will 
agglutinate gamma globulin antibodies (anti-D) 
but has no effect on IHA or SHA cells. The pos- 
sibility of a greater “avidity” of SHA antibodies 
for RBC may have to be considered. 

The classification of agglutinating antibodies 
according to their observed immunologic behavior 
in vitro seems unrelated to their biologic nature and 
physicochemical properties. 


Hemolytic Syndrome following Insertion of a 
Lucite Ball-Valve Prosthesis in the Vascular 
System. Frederick Stohlman, Jr., Stanley J. 
Sarnoff and Robert B. Case. National Institute of 
Arthritis and Metabolic Diseases and National 
Heart Institute, National Institutes of Health, 
Bethesda, Maryland. 

The correction of artificially induced “aortic 
stenosis” has recently been accomplished by the 
insertion of a prosthesis containing a lucite ball- 
valve (Hufnagel type). During the first 7-10 post- 
operative days a progressive decline in hematocrit 
amounting to 20-50% of the preoperative value 
oceurred. This was accompanied by gross hemo- 
globinemia and hemoglobinuria, indicating intra- 
vascular hemolysis. Plasma hemoglobin _ levels 
reached a peak on the 1st-4th postoperative days 
and declined thereafter. Reticulocytosis occurred on 
the 5th-7th postoperative day, following which the 
hematocrit stabilized in all but 1 of 11 dogs. This 
dog requires transfusions to maintain a hematocrit 
in the range of 20-30. In 3 instances the hematocrits 
returned to normal values of 40-50. In the others 
hematocrits have remained between 25-40 without 
transfusion. A continuing hemolytic process in all 
dogs has been evident from persistent reticulocytosis 
and intermittent hemoglobinemia. 

Relative rates of hemolysis were estimated in 
6 dogs following transfusion of compatible Cr*- 
tagged cells from a single donor. The apparent T4 
of Cr® loss varied from 2.5-9 days (normal 21-30 
days). The rate of random loss of Cr® per day from 
hemolysis and elution ranged from 7 to 25% (nor- 
mal 1-2%). Generally, the rate of hemolysis cor- 
related with the hematocrit levels. 

Apart from the demonstration of a hemolytic 
syndrome apparently resulting from a purely me- 
chanical process, these factors in part may be respon- 
sible for the unexplained anemia which follows the 
insertion of the conventional Hufnagel valve in 
the descending aorta in patients with aortic insuf- 
ficiency. These findings do not contraindicate 
the use of such prostheses, if close attention is paid 
to hematocrit levels, especially in the early post- 
operative period. 


Correlation of in Vitro Studies of Blood with Clin- 
ical Observations in Patients with the Sickling 
Phenomenon. Mortimer S. Greenberg and Edward 
H. Kass. The Thorndike Memorial Laboratory, 
Second and Fourth Medica! Services, Boston City 
Hospital, and the Department of Medicine, 
Harvard Medical School, Boston. (Aided by 
grants from the U.S.P.H.S.) 

Sigmoidal curves, obtained by plotting viscosity 
of blood samples against oxygen tension, reflect the 
degree of sickling and differentiate sickle cell anemia 
(S-S) from sickle cell trait (S-A) bloods. Viscosity 
changes occur at higher O- tensions in S-S than in 
S-A bloods, and this distinction aids in the recog- 
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nition of patients with S-A blood and unrelated 
anemia or crisis-like pains. The following observa- 
tions were made on 23 patients with various hemo- 
globinopathies: 

(1) Viscosity curves are a function of the con- 
centration of S hemoglobin in erythrocytes. Neither 
A nor C hemoglobin alters markedly the response of 
a given concentration of S hemoglobin to deoxygen- 
ation. Iron deficient S-A erythrocytes sickle at 0 
pO: only after the mean corpuscular S hemoglobin 
concentration (MCSHC) is brought to 10-12 
Gm. % by iron therapy. Painful crises have been 
observed only in patients in whom the MCSHC 
was greater than 16 Gm. %. 

(2) In 5 consecutive instances of painful crisis 
there was an associated transient increase in sus- 
ceptibility to sickling of erythrocytes at physiologic 
oxygen tensions. This increase was not due to a 
change in the plasma during crisis. 

(3) The ratio of the viscosity of completely 
deoxygenated S-S blood to that of the same blood 
when oxygenated increases sharply as the hematocrit 
is raised. Thus, viscosity changes in vivo, even with 
complete deoxygenation, are presumably small] in 
S-S disease except at sites of erythroconcentration 
(e.g. spleen). 


Renal Concentrating Mechanism in Sickle Cell 
Disease. H. O. Heinemann and M. W. Cheung. 
Departments of Physiology and Pediatrics, New 
York University College of Medicine, New 
York City. 

The inability of the kidney in patients with 
sickle cell disease to produce a concentrated urine, 
as measured by specific gravity, has been known 
for some time. It has been ascribed to a tubular 
defect, possibly as a consequence of the existing 
anemia. In the elaboration of a concentrated urine, 
an approximately constant volume of solute-free 
water (Tuzo) is abstracted from the isosmotic 
glomerular filtrate. This volume can be calculated 
as the difference between the osmolar clearance 
(Cosm) and the actual urine flow (V). At urine 
flows exceeding Tx3o the osmotic U/P ratio is 
given by the relationship 1 + ~—, while at low 
flows the osmotic U/P ratio approaches a maximal 
value of about 4.0. 

In 4 patients with either sickle cell anemia or 
sickle cell disease without anemia, glomerular 
filtration (Cry), osmolar clearance (Cosma) and 
Taso were determined during hydropenia, supple- 
mented by Pitressin administration and mannitol 
diuresis. The values obtained for Tu3o and Ta$o/Cm 
were in close agreement with results previously 
reported for normal subjects. The maximal osmotic 
U/P ratio, however, was consistently low, ranging 
from 1.49 to 1.73 with a mean of 1.58. 

The observed osmotic U/P ratios in sickle cell 
disease, with and without anemia, are consistently 
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lower than those reported for normal subjects. 
These data suggest that in sickle cell disease the 
inability to elaborate a concentrated urine is due to 
reduction of the maximal osmotic U/P ratio rather 
than to reduction of Ty{o. 


Citrovorum Factor in the Maintenance Therapy of 
Pernicious Anemia. Leif G. Suhrland and Gordon 
C. Meacham. Department of Medicine, Western 
Reserve School of Medicine, Cleveland. 

Citrovorum factor is capable of producing a 
hematologic and clinical response in pernicious 
anemia in relapse. The development of neurologic 
and hematologic relapse following treatment with 
citrovorum factor has been reported. This study was 
undertaken to determine the efficacy of citrovorum 
factor in maintenance of pernicious anemia and 
the frequency of neurologic relapse. 

Thirty-two patients with Addisonian pernicious 
anemia were included in this study. Of this group 
19 patients, previously adequately treated with 
vitamin B,. for 9 to 19 months, were given 30 ug. 
of vitamin Bi: parenterally every 4 weeks for 12 to 
20 months and served as controls. Thirteen patients 
with similar previous adequate treatment with 
vitamin By. were given calcium leucovorin 5 mg. 
per day orally for 6 to 20 months. Patients were 
followed at 2 and 4 week intervals with complete 
blood counts and neurologic examinations. 

Three patients were removed from the group 
receiving calcium leucovorin after 6, 9 and 12 
months, respectively. One patient was removed 
because of delinquent clinic visits and 2 patients 
because of equivocal neurologic changes which did 
not respond to parenteral vitamin B,,. therapy. The 
remaining 10 patients were maintained adequately 
for 12 to 20 months. There was no significant differ- 
ence in blood counts between the group treated with 
vitamin By. and the group receiving calcium leuco- 
vorin. There was no development or progression of 
neurologic lesions in the patients maintained on 
calcium leucovorin. 

In this group of 13 patients, calcium leucovorin 
appeared to be as effective in the maintenance 
therapy of pernicious anemia during the period of 
observation as parenteral vitamin Bie. 


Leukocyte Survival in Polycythemia Vera. Stuart 
C. Finch and Daniel L. Kline, (with the technical 
assistance of Anna Pannacione). Department of 
Internal Medicine and the Department of Physi- 
ology, Yale University School of Medicine, 
New Haven, Connecticut. 

The peripheral blood survival times of both 
lymphocytic and granulocytic leukocytes was de- 
termined simultaneously in patients with poly- 
cythemia vera. These patients were given from 3 to 
5 me. of radioactive phosphorus intravenously, 
following which blood samples were collected at 
intervals of from 3 to 7 days during the ensuing 
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4 to 5 weeks. The granulocytes were separated 
from the lymphocytes by a modification of Ottesen’s 
method for leukocyte partition. The purity of each 
cellular element invariably was better than 90% and 
frequently was over 95%. Desoxyribonucleic acid 
was extracted from each sample, its phosphorus 
content determined, and the amount of radioac- 
tivity measured with a windowless flow counter. 

Maximum radioactivity in the lymphocytes 
DNA was found around the 9th to llth days. 
Activity then fell rapidly, and in no sample could 
it be detected after the 15th day. Labeled granulo- 
cytes appeared and disappeared in the peripheral 
blood at a rate somewhat slower than the lympho- 
cytes. In several instances DNA radioactivity could 
be detected in the granulocytic samples for periods 
up to 4 weeks. 

These results indicate a longer peripheral blood 
survival time for granulocytes than for lymphocytes, 
as measured by this technic, in this group of pa- 
tients with polycythemia vera. 


Localization of Alkaline Phosphatase Activity in 
Peripheral Blood Cells. Leonard Kaplow and 
Richard H. Saunders, Jr. Department of Medi- 
cine, Division of Clinical Pathology, University 
of Vermont College of Medicine, Mary Fletcher 
Hospital, Burlington. (Aided by a grant from 
the Vermont Heart Association.) 

The results of previous studies, based on the 
Gomori-Takamutsu technic, have been varied and 
contradictory, and all indicated some nuclear 
staining. 

Smears prepared by fixation in 10% formalin 
in methanol for 30 seconds at —5 to +5°C. followed by 
incubation at room temperature for 10 minutes, 
according to the azo dye procedure of Pearse (modi- 
fied by substituting 0.05 M propanediol, pH 9.6, 
for Veronal as substrate buffer) showed excellent 
cytologic detail, minimal enzyme inhibition and no 
nuclear staining. 

In every smear examined, activity was found 
only in the cytoplasm of certain neutrophilic gran- 
ulocytes. All other leukocytes, erythrocytes and 
thrombocytes were unstained. Individual neutro- 
phils varied widely in staining intensity. No cor- 
relation was observed between cell maturity or 
serum alkaline phosphatase activity and the in- 
tensity of intracellular staining. 

To evaluate relative enzyme activity of various 
smears, 100 neutrophilic granulocytes were rated 
from 0 to 4 on the basis of appearance and intensity 
of precipitated dye, after counterstaining with 
Mayer’s hematoxylin. The sum of the ratings was 
considered the “score” for a particular smear. 
“Scores” on 30 apparently healthy adults ranged 
from 4 to 72 with a mean of 22. In this group, an 
average of 78% of all neutrophils were rated 0, 
i.e., unstained, and no cells were rated above 2. 
Smears from 40 patients selected at random, ex- 


hibiting various pathologic conditions, indicated 
that neutrophilic alkaline phosphatase activity 
may rise to 6 times that of the normal group in 
infections and other “stress” conditions. 

A limited number of bone marrow preparations 
similarly studied indicated activity not only in 
neutrophilic granulocytes but also in the cytoplasm 
of what appeared to be reticuloendothelial cells. 


Investigation of the Factors Influencing Leukocytic 
Alkaline Phosphatase Activity. E. Wiltshaw and 
W.C. Moloney. The Boston City Hospital, Boston. 

Leukocytes of normal subjects and patients 
suffering from various diseases were studied in 
regard to the alkaline phosphatase activity utilizing 
histochemical and biochemical methods. While 
biochemical methods measure the aggregate alkaline 
phosphatase activity of all leukocytes, histochem- 
ical technics demonstrate a variable intensity of 
enzyme activity from cell to cell. In this regard it 
was found that in cases of chronic lymphatic leu- 
kemia, although the polymorphonuclear leukocytes 
are few in number, individual cells may be in- 
tensely stained. Furthermore, in 7 cases of multiple 
myeloma, increased alkaline phosphatase activity 
was noted in peripheral blood neutrophils. 

The reaction rate of this enzyme activity in 
separated leukocytes was measured under varying 
conditions of temperature and in the presence of 
activators and inhibitors. The mg. of P liberated 
by 10 leukocytes in 1 hour was doubled after 
incubating for 2 hours, and rose steadily to reach 
equilibrium at 4-6 hours. The curve so produced 
was used to study the effects in vitro of the presence 
of metabolic antagonists and radiomimetic drugs. 
Some of these agents have an action similar to 
enzyme activators and do not alter the shape of the 
curve. Concomitant with these experiments, in 
vivo studies are in progress with patients who are 
taking these drugs therapeutically. 


Interactions of Quinacrine HCl and the LE Cell 
Factor Upon Leukocytes. Stanley L. Lee. Depart- 
ment of Hematology, The Mount Sinai Hospital, 
New York City. (Aided by a grant from the 
National Institute of Arthritis and Metabolic 
Diseases.) 

When a suspension of human leukocytes in 
normal serum is in contact with quinacrine HC] (0.2 
mg./ml.) at 37°C., the cells appear normal for from 
1-2 hours, after which increasing numbers of them 
undergo lysis, with the formation of a “clot,” the 
meshes of which are composed of fibrils of desoxy- 
ribonucleoprotein in combination with the dye, 
and in which the remaining intact leukocytes are 
trapped. If the same cells are suspended in serum 
containing the LE cell factor and the same concen- 
tration of quinacrine, no “clot” forms. The cells 
remain discrete indefinitely. When such cells are 
examined microscopically, most of them appear to 
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have undergone a striking change. The nuclear 
material appears identical with that of the inclusion 
body of the LE cell. No phagocytosis is seen. 

The appearance or failure of appearance of 
the leukocyte “clot’”’ is easily visible to the unaided 
eye, and can form the basis for a macroscopic test 
for the LE cell factor. The production of this phe- 
nomenon is probably related to the slow rate of 
dissolution of leukocytes produced by the concen- 
tration of quinacrine employed. Other lytic agents, 
such as freezing and thawing, or detergents, produce 
similar changes in combination with the LE cell 
factor, but those changes are not visible grossly. 
Different types of leukocytes react macroscopically 
similarly in this sytem, but microscopically, differ- 
ences are apparent which are probably related to 
differences in nuclear structure. 


The Nature and Incidence of Naturally Occurring 
Leukocyte Agglutinins. John J. Butler. Sti 
Mary’s Hospital, Rochester, New York. (Aided 
by a grant from the National Institutes of Health, 
Public Health Service.) 

Normally occurring leukocyte agglutinins have 
been referred to scantily in the literature, and their 
existence has been questioned. The following studies 
were initiated to clarify this situation. 

To test for leukocyte agglutinins a white 
cell suspension, prepared by sedimenting the red 
cells from whole blood with dextran, was incubated 
with test plasma. Wet preparations were read 
microscopically for agglutination, and dry smears 
were prepared. Some smears revealed erythro- 
phagocytosis, and the erythrophagocytic index as 
defined by Zinkham and Diamond was determined. 
The presence of an inhibitor of the agglutinins was 
demonstrated in the saliva of some white cell donors 
by mixing their saliva with plasma known to give a 
strongly positive reaction with their cells before 
testing for agglutination. 

Plasma from a group of 31 normal donors was 
tested against the white cells from a panel of 10 
donors. There were 79 positive reactions out of 310 
tests. Fifty-five % of the total tests and 57% of 
the positive tests were compatible for the ABO 
system. 

The erythrophagocytic index was significantly 
elevated only if both of the 2 following factors were 
present: (1) a leukocyte agglutinin, (2) an incom- 
patibility of the ABO system. 

An inhibitor for leukocyte agglutinins was 


demonstrated in the saliva of 4 out of 6 white cell 
donors. 


Onset of Leukemia in Man: A Clinical Study. 
H. R. Bierman, K. H. Kelly and A. J. Samuels. 
Division of Research, City of Hope Medical 
Center, Duarte, California. 

The definitive diagnosis of leukemia in man 
requires the presence of abnormal leukocytes in 
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abnormal numbers in the blood and bone marrow. 
It is known that either before the diagnosis of 
leukemia is made or, in a few instances, during 
the course of a full-blown leukemia, the peripheral 
blood and bone marrow may fail to show the pres- 
ence of abnormal leukocytes in any significant 
number. 

Fortuitous observations in 7 patients have 
revealed that the diagnostic phase of leukemia was 
preceded by a suspicious period characterized by 
erratic febrile episodes, anorexia, vague abdominal 
discomfort, pain in the long bones from epiphysis 
without true joint involvement, irritability, lassi- 
tude, and occasional unexplained loss of weight. 
An upper respiratory or comparably vague infectious 
episode was usually present during this period. The 
blood findings during this period included mild but 
progressive normocytic anemia, normal platelet 
number, and frequently a leukopenia with only an 
occasional bizarre cell. The bone marrow was 
within normal limits. As the course developed, 
eosinophils and basophils appeared in the blood, 
often associated with eosinophilia in the bone 
marrow. 

The transition to a full-blown leukemia was 
frequently first observed in the marrow before it 
was observed in the- peripheral blood, particularly 
in some lymphocytic leukemias in children. 


Modification of the Method of Maximum Likeli- 
hood for Computing Longevity of Leukemia 
Using a Desk Calculator. William R. Best, 
Department of Medicine, University of Illinois 
College of Medicine, Chicago. (Aided by a grant 
from the U.S.P.H.S.) 

Computation of longevity in leukemia is com- 
plicated by logarithmic distribution of survival 
times and the fact that cases may still be alive at 
time of analysis. The method of maximum likeli- 
hood solves these problems. It assumes that ultimate 
log survival time of a patient still living will be the 
average from an infinite number, similarly afflicted, 
who have died later. Successive approximations of 
mean and standard deviation for the series are 
made until analysis of observed and predicted 
longevities indicate that these parameters are most 
efficiently approximated. The method requires 
conversion of log times to probits, derivation of 5 
functions for each probit value, summation of 
functions and further algebraic manipulation. These 
functions bear a simple algebraic relation to probits 
in the case of dead patients (complex curvilinear in 
living). 

For the intervals 2.5-4.5 and 4.5-7.5 probits, 
quadratic equations were derived which closely 
approximate these functions. After estimation of the 
mean and standard deviation, their squares, and 
number of observations are accumulated on an 
automatic desk calculator for the 2 probit groups 
of living patients and for all who have died. Through 








appropriate formulas these 3 groups of summed 
data are converted to the 5 factors. From these the 
estimation of parameters is evaluated, and incre- 
ments necessary for closer approximation of mean, 
standard deviation and standard error of log sur- 
vival time are derived. 

This method is particularly time-saving with 
a large series of patients and closely approximates 
results obtained with the more laborious technic. 


A Hemolytic System in Acute Leukemia. W. H. 
Crosby and N. R. Benjamin. Department of 
Hematology, Army Medical Service Graduate 
School, Walter Reed Army Medical Center, 
Washington, D. C. 

A hemolytic system was found in vitro in the 
blood of some patients severely ill with acute 
leukemia; an attempt was made to identify it. 
Sterile blood, heparinized or defibrinated, was 
incubated at 37°C. for 24 hours. The cells were 
resuspended, the blood centrifuged and free hemo- 
globin in the supernatant was measured. After in- 
cubation, the plasma hemoglobin of normal blood 
was 10-20 mg./100 ml.; where the hemolytic system 
now described was present the plasma hemoglobin 
was 50-350 mg. 

The Coombs’ test was negative before and 
after incubation. Hemolysis was not due to abnormal 
leukocytes. Cation exchange prevented hemolysis; 
the hemolytic system required calcium but not 
magnesium. It was partially inactivated by pre- 
liminary incubation of the serum or plasma at 
56°C. for 30 minutes; the hemolytic activity of 
serum was more resistant to heat than that of 
plasma. Guinea pig serum did not restore lost ac- 
tivity. The system was partially inactivated by 
zymosan, by high concentrations of heparin and 
by small amounts of acid or base (pH 6.5 and 8.5). 
Small amounts of normal serum, heated or not, 
greatly inhibited the activity of patients’ sera. 
Normal red cells were slightly hemolyzed by pa- 
tients’ sera. 

This hemolytic system appears to differ from 
other systems that depend upon complement, 
properdin, antibodies or abnormalities of red cell 
metabolism. Possible clinical significance of this 
hemolytic phenomenon: (1) When present, the 
patients usually required repeated transfusions to 
prevent severe anemia. (2) Disappearance of the 
phenomenon often presaged a remission of leukemia 
before other signs of remission appeared. 


Studies on the Antigenic Relationship Between 
Human and AKR Leukemia. Steven O. Schwartz, 
Harold M. Schoolman and Wilma Spurrier. 
Chicago. 

White cells from various forms of human leu- 
kemia and from AKR mouse leukemia when sus- 
pended in saline solution are agglutinated by adult 
guinea pig serum. The serum of no other common 
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laboratory animal will produce this agglutination. 
Normal human white cells and nonleukemic AKR 
white cells are not agglutinated by guinea pig serum. 
The serum of newborn guinea pigs does not contain 
these agglutinins. When the guinea pig serum is 
incubated with either mouse or the various human 
leukemic cells it will no longer agglutinate fresh 
cells of the type being used for adsorption, but will 
agglutinate al] other types of leukemic cells. The 
remaining agglutinins may be nonspecifically ad- 
sorbed with normal mouse spleen. 

Serum from leukemic AKR mice gives a posi- 
tive precipitin reaction with guinea pig serum. It 
will also agglutinate human leukemic cells of all 
types, as well as cells from nodes or tumor masses 
in AKR leukemia, but not the circulating white 
cells of mouse leukemia. The antibodies in AKR 
serum can be adsorbed in the same way as those of 
guinea pig serum. When completely adsorbed, AKR 
serum no longer gives a positive precipitin reaction 
with guinea pig serum. 

The findings suggest that there exist both a 
common and a cross antigenicity between the various 
forms of human leukemia and the leukemia in the 
AKR mouse. The development of antibodies in the 
serum of the guinea pig may be in response to 
exogenous stimuli. 


The Homologous Transplantation of AKR Leukemia 
by Means of Cell-Free Filtrates. Harold School- 
man, Paul B. Szanto and Steven O. Schwartz. 
Chicago. 

Brains of AKR mice with either spontaneous or 
transplanted lymphoma were macerated in saline 
solution, filtered through #3 filter paper, and then 
passed through a Seitz filter whose integrity in 
each case was tested with a broth culture of E. coli. 
Four to 12-week old male AKR mice of a substrain 
bred in our laboratories from stock originally sup- 
plied by Furth and Upton were injected intra- 
cerebrally with 0.1 cc. of the Seitz filtrate. 

Sixty-four animals were injected. Fifteen de- 
veloped leukemia in 2 to 9 weeks (average 44 
weeks). Sixteen are alive (1 to 15 weeks after in- 
jection). Fifteen died within 24 hours, presumably 
from trauma. Eighteen died within 6 days and were 
found to have brain abscesses. Of the 31 animals 
which survived more than 6 days after injection, 
49% developed leukemia. At the time of death the 
oldest of these animals was 16 weeks old. The 
incidence of spontaneous leukemia in male AKR 
mice of our substrain at this age is less than 1%. 
None of the litter mate controls of these animals 
developed leukemia by the age of 16 weeks. None 
of the control animals injected with filtrates identi- 
cally prepared from brains of white Swiss mice has 
shown evidence of leukemia in 14 weeks. This work 
adds confirmation to the hypothesis that leukemia 
in the AKR strain may be transmitted by a filter- 
able agent. 
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Comparison of Several Antileukemic Agents on 
Formate Incorporation by Human Leukocytes. 
William R. Best, Albert D. Williams and Richard 
J. Winzler. Departments of Medicine and Bio- 
logical Chemistry, University of Illinois College 
of Medicine, Chicago. (Aided by a grant from 
the U.S.P.H.S.) 

The metabolism of leukemic cells, the effects 
of antileukemic agents and alterations in metabolism 
after prolonged therapy are of interest. 

Leukocytes from normal donors and leukemic 
patients were agitated at 37°C. in pooled human 
serum in 95% O2, 5% CO. Formate-C™ was added 
and aliquots were incubated alone and in combina- 
tion with various antileukemic compounds. The 
cells were then centrifuged, washed with saline, and 
extracted with trichloracetic acid and ethanol 
ether. The dried residue was dissolved in 90% formic 
acid and deposited on planchets for radioactive 


These and earlier studies show a low rate of 
formate incorporation in normal, chronic lympho- 
cytic leukemic and polycythemic leukocytes. Two 
to 6 times this rate is seen in chronic granulocytic, 
and much higher rates in acute leukemia. A-meth- 
opterin and 6-mercaptopurine inhibited formate 
incorporation to a similar degree in 2 normals and 
1 polycythemia (9-37%), 3 acute (16-39%), and 
2 chronic lymphocytic leukemias (04%). One 
chronic granulocytic leukemia was _ repeatedly 
tested during 2 months of Myleran therapy. As his 
white blood count dropped and the differential 
count improved, the rate of formate incorporation 
diminished. Inhibition of Myleran decreased from 
19% to zero, while that by 6-mercaptopurine in- 
creased from 5 to 60%, and by diaminopurine from 
27 to 48%. There was little change in the extent of 
inhibition by a-methopterin and Daraprim (about 
85% each). 

This technic has promise for the evaluation of 
new antileukemic agents and for the study of re- 
sistance to therapy and the theoretic value of drugs 
in serial order or in combination. 


Metabolic and Cytochemical Changes Produced 
by a Purine Antagonist (6-Mercaptopurine) in 
Man. Robert P. Heaney, Leonard P. Eliel and 
Jaime Gomez-Uscategui. Cancer Research Sec- 
tion, Oklahoma Medical Research Foundation, 
and Department of Medicine, University of 
Oklahoma School of Medicine, Norman. 

The cytochemical and metabolic effects of the 
antimetabolite, 6-mercaptopurine, have been de- 
termined in a 3-year-old girl with acute lymphocytic 
leukemia. The drug was administered in a dose of 
50 mg./day for 16 days. The patient, who showed 
prominent cervical adenopathy, was placed on a 
complete metabolic balance study and subjected to 
node biopsies before and after therapy. Changes in 
tissue composition were measured by complete cell 
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fractionations, with analysis of the nitrogen, phos- 
phorus and potassium contents of 5 distinct classes 
of intracellular constituents. 

Coincident with the clinically observed decrease 
in adenopathy, there were pronounced increases in 
nitrogen, phosphorus and potassium excretions, in 
proportions characteristic of this patient’s leukemic 
tumors, and in amounts equivalent to about 350 
Gm. of such tissue. A net gain in weight, together 
with derived data from the balances, indicates 
continued anabolism of most nonneoplastic tissues 
parallel with the large net loss of leukemic tissue. 
There was no evidence of adrenocortical stimulation 
in the 17-ketosteroid excretion. 

Node analyses disclosed 10-15% decreases in 
whole tissue phosphorus and potassium, even larger 
decreases (15-25%) in all analyzed constituents of 
the nuclear and microsomal fractions, and pro- 
nounced increases in all mitochondrial materials. 
The decreases in the nuclear and mitochondrial 
fractions (which are richest in nucleic acids and 
presumably most directly involved in cell growth 
and division) are interpreted as representing primary 
effects of the antimetabolite on the chemical ar- 
chitecture of the cell, and indicate a reversion to, or 
a predominance of a more “normal,” less rapidly 
growing cell type. 

A second study, in a similar patient, corrobo- 
rates these cytochemical changes. 


Hypofibrinogenemia as a Factor in Hemorrhage in 
Acute Leukemia. Robert L. Rosenthal, Stanley L. 
Lee and Nathan Rosenthal, Laboratories of the 
Levy Foundation and Department of Medicine, 
Beth Israel Hospital and Department of Hema- 
tology, Mt. Sinai Hospital, New York City. 
(Aided by a grant from the National Heart 
Institute, National Institutes of Health, U.S. 
P.HS.) 

Hemorrhagic manifestations, prominent in 
acute leukemia and frequently the immediate cause 
of death, have generally been attributed to thrombo- 
cytopenia. In the past 2 years, hypofibrinogenemia 
(generally below 70 mg./100 cc.) was found in 7 
adults (4 males, 3 females) with acute “blast” 
leukemia, an incidence of about 10% of the total 
number of adult cases. 

Attention was called to the fibrinogen de- 
ficiency by apparent lysis of the clot 1 to 2 hours 
after it had formed. Closer examination revealed 
the presence of a tiny retracted clot surrounded by 
erythrocytes suspended in serum. There was no 
evidence of a fibrinolysin. A similar mechanism of 
clot formation and retraction has been described 
in polycythemia vera. 

The hypofibrinogenemia in conjunction with 
thrombocytopenia increased the severity of bleeding 
and the threat of terminal cerebral hemorrhage. 
Death, which occurred 4 days to 2 months after 
onset of illness, was related to hemorrhage in these 





cases. Rapidly fatal cerebral hemorrhage occurred 
in 2 of the patients when the platelet counts were 
around 50,000 and signs of hemorrhage were in- 
conspicuous. 

The mechanism of the hypofibrinogenemia is 
not known; nor does it appear to be affected by 
therapy with cortisone or 6-mercaptopurine. It is of 
interest to note that the bone marrows in these 
cases were comprised of prominent numbers of 
promyelocytes (above 38%). The administration of 
concentrated fibrinogen may be a useful measure 
in the treatment of hemorrhage in acute leukemia 
with fibrinogen deficiency. 


A Cytologic Study of Lymph Node Imprints. John 
E. Ultmann, Irena Koprowska and Ralph L. 
Engle, Jr. Papanicolaou Cytology Laboratory, 
Department of Pathology, New York Hospital, 
Cornell Medical Center, New York City. (Aided 
by a traineeship grant and by a grant from the 
National Cancer Institute of the National In- 
stitutes of Health, U.S.P.H.S.) 

The morphology of pathologic lymph node 
imprints was studied tc determine their diagnostic 
value. The cut surface of freshly excised, bisected 
lymph nodes was touched lightly to slides which 
were then either air-dried and stained by the Wright- 
Giemsa technic or ether alcohol-fixed and stained 
using the routine Papanicolaou procedure. Imprints 
were compared with routine pathologic sections. An 
extensive photomicrograph file was assembled. 

To date, 40 lymph nodes have been diagnosed 
as nonneoplastic and 51 as neoplastic. Chronic 
lymphadenitis was characterized by variability of 
lymphoid cells, ranging from many small to fewer 
medium and large lymphocytes. Reticulum cells, 
plasma cells, histiocytes and tissue mast cells were 
also seen. Subacute lymphadenitis differed only by 
the presence of granulocytes. In tuberculosis, 
epithelioid and Langhans-type giant cells were 
seen. Intrinsic neoplastic processes were charac- 
terized by relative uniformity of cell type. In the 
various lymphosarcomas, predominance of small 
lymphocytes, lymphoblasts or reticulum cells was of 
diagnostic import. In giant follicular lymphosarcoma 
there was variability, but differential count showed 
predominancy of immature lymphocytes. In Hodg- 
kin’s Disease, variability of cell type was also the 
rule; however, the finding of Reed-Sternberg cells 
with or without eosinophilia made diagnosis pos- 
sible. Extrinsic cells in lymph nodes were recog- 
nized with surprising ease by their size, staining 
variability, large nuclei, bizarre nucleoli, frequent 
cluster arrangement and occasional vacuolated 
cytoplasm. Consistency of correlation between the 
routine pathologic section and 2 imprint methods 
was good. The imprint methods stain rapidly and 
offer information through study of cytologic details 
which are usually obscured in formalin-fixed paraffin 
sections. 
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Serial Electrophoresis of Serum Proteins in Patients 
with Hodgkin’s Disease and Related Lymphoma, 
Robert L. Wall and Lilla Shu Yung Sun. De. 
partment of Medicine, Ohio State University 
College of Medicine, Columbus. (Aided by a 
grant from the Rosenstiel Foundation.) 

The electrophoretic analysis of serum proteins 
in patients with Hodgkin’s disease is not charac. 
teristic for this disease alone, but serial comparison 
electrophoretic analyses during the course of the 
disease in individual patients show certain changes 
of note. 

Over 150 individual serum samples from 62 
patients with Hodgkin’s disease were subjected to 
filter-paper electrophoretic analysis. An apparatus 
of original design patterned on the Durrum principle 
of vertical migration was used, employing What- 
man 3 mm. paper and barbital buffer (pH 8.6, 
ionic strength 0.05, 5% glycerine). 

The results show an excellent correlation be- 
tween clinical activity of Hodgkin’s disease, ie, 
progressive lymphadenopathy, fever, sweats, pruri- 
tus, etc., and elevations of alpha: globulin levels 
in their serum and conversely normal levels of 
alpha, globulin coincident with long continued 
remissions of the disease. A few cases have shown 
elevation of alpha, globulin from 1 to 9 months 
before clinical and radiologic evidence of reacti- 
vated Hodgkin’s disease became apparent. These 
changes were not observed in cases of lymphosar- 
coma and treated giant follicular lymphoblastoma. 

It is recognized that elevation in the level of 
alpha, globulin of the serum is commonly seen in 
other unrelated conditions, but such a change oc- 
curring in the course of Hodgkin’s disease may be 
suggestive of latent or cryptic activity of the dis- 
ease. 


Survival of Chromate™ Labeled Platelets in Normal 
and Thrombocytopenic Rabbits. Mary C. Mor- 
gan, Richard P. Keating and Edward H. 
Reisner, Jr. St. Luke’s Hospital, New York 
City. 

Rabbit platelets separated from heart blood 

by differential centrifugation were incubated in 2-5 

ml. of plasma with 100-350 uc. of sodium chromate® 

for 90 minutes at room temperature, washed with 

plasma to remove unbound radioactivity, and 
injected into normal rabbits. The total time between 
obtaining platelets and reinjection was 4-5 hours. 

The labeled platelets promoted clot retraction. 

Although most reinjected platelets disappeared 

promptly, an average of 3.3% of the injected 

platelet radioactivity was recovered in the platelet 

fraction of 20 ml. heart blood samples taken 2 

hours after injection, decreasing to 1.9% at 2, 

0.6% at 48 and 0.2% at 72 hours. The rate of dis 

appearance of platelet radioactivity agreed with 

both the reported rate of disappearance of unlabeled 
platelets injected into thrombocytopenic subjects, 
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and that of platelets labeled in vivo with C™, and 
indicated an average life span of 72 hours for the 
reinjected platelets. When comparable amounts of 
radiochromate in plasma were injected, no platelet 
radioactivity was recoverable. These facts indicated 
that the observed radioactivity recovered in the 
circulating platelet fraction represented the sur- 
viving injected labeled platelets. Confirmation was 
obtained by inducing thrombocytopenia by the 
injection of human serum 24 hours after the injec- 
tion of labeled platelets. In 5 rabbits thus treated, 
within 1 hour following human serum injection the 
average platelet radioactivity had fallen from 2.3 
to 0.2%, compared with a fall from 4.7 to 4.4% in 
5 controls injected with rabbit serum. Rabbits 
made thrombocytopenic by irradiation showed a 
normal rate of disappearance of platelet radio- 
activity. 


The Mechanism of the Hemostatic Defect Caused 
by Intravenous Dextran. Edward Adelson. 
Department of Hematology, Army Medical 
Service Graduate School, Walter Reed Army 
Medical Center, Washington, D. C. 

It was found that approximately 40% of normal 
humans develop prolonged bleeding time after 
infusion of 1000 ml. of commercial] dextran. This 
was demonstrated by various technics for bleeding 
time determination, including the Duke and Ivy 
methods, and a modification of the Ivy method 
which controls skin temperature and measures 
blood loss as well as duration of bleeding. The 
phenomenon was also found in dogs. 

Using standard methods the coagulation system 
was found to have several minor deficiencies of 
plasma components explainable on the basis of 
dilution. Fibrinolytic activity and hypervolemia 
were ruled out as etiologic agents. A decrease in 
tensile strength of the clot was found. The higher 
the molecular weight of dextran the more marked 
was its effect, but even material with a weight as 
low as 20,000 produced the hemostatic defect. The 
interaction of dextran and the hemostatic system 
required some time to occur, since the prolongation 
of bleeding time usually reached a maximum in 3 
to 9 hours. 

The following evidence points to the platelet 
as the site of this action of dextran: (1) Prolonged 
bleeding time was accompanied by a positive tour- 
niquet test. (2) There often was interference with 
prothrombin consumption. (3) In dogs there oc- 
curred a transient clumping of platelets accompanied 
by a transient thrombocytopenia. In humans, 
however, this clumping did not occur, and the 
slight platelet drop was proportional to dilution. (4) 
The most sensitive human was a patient with mod- 
erate thrombocytopenia. (5) In dogs made mod- 
erately thrombocytopenic by irradiation the effect 
was markedly exaggerated. 


Acquired Plasma Thromboplastin Component (PTC) 
Deficiency (Hemophilia B, Christmas Disease). 
Dionysios Adamis, Herbert S. Sise and Delbert 
M. Kimball. First and Third Tufts Medical 
Services, Anticoagulant Laboratory, Boston City 
Hospital, and the Department of Medicine, 
Tufts College Medical School, Boston. (Aided 
by a grant from the National Heart Institute, 
and in part from the Massachusetts Heart As- 
sociation.) 

The development of a long clotting time after 
prolonged (1 month) administration of prothrombo- 
penic anticoagulants prompted investigation of the 
thromboplastin mechanism to explain this phe- 
nomenon. Clotting time in glass, one-stage pro- 
thrombin consumption, and thromboplastin gen- 
eration test of Biggs and Douglas were the methods 
employed. In the thromboplastin generation test 
additional proconvertin is required because of the 
deficiency of proconvertin caused by the anti- 
coagulants. Consequently, the test was performed 
on serum obtained after allowing mixtures of fresh 
whole blood to clot. These mixtures contained 75% 
blood of a patient with PTC deficiency and 25% 
blood of the subject to be tested. Controls were 
normals and patients in the early phase of treat- 
ment with phenindione. Of 13 patients receiving 
phenindione and one patient receiving Dicumarol 
for 4 days to many months, 6 demonstrated plasmas 
which failed to correct the abnormal prothrombin 
consumption of a patient with PTC deficiency. 
The results were also substantiated in 6 patients 
using the thromboplastin generation test. If the 
subjects were analyzed in accordance with the 
duration of treatment with the anticoagulant, it 
would appear that the inability to correct the 
PTC deficient blood develops after about 20 to 
30 days of treatment with one exception. This is in 
conformity with the slow disappearance of PTC 
effect after transfusion into deficient patients. PTC 
deficiency is proposed as a probable explanation for 
the bleeding diathesis, increased anticoagulant 
effect, and development of prolonged clotting time 
of patients receiving these anticoagulant drugs for 
long periods of time. 


Two-Stage Prothrombin Analysis Using Hemolyzed 
Whole Blood Thromboplastin. 0. Herman Dres- 
kin. Department of Internal Medicine and Pa- 
thology of the Jewish Hospital, Cincinnati, 
Ohio. 

In attempting two-stage prothrombins with 
platelet suspensions as thromboplastin, uniformity 
of platelet suspensions was sought by using whole 
oxalated blood. When the usual CaCl, in water 
was added to the blood, hemolysis occurred, and a 
surprisingly potent thromboplastic mixture resulted. 
Calcium chloride in saline did not produce this 
effect. 

A two-stage prothrombin test may be done 
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simply by either of 2 technics: the first is for normal 
bloods; the second is adapted to anemic, abnormal 
or old bloods. 

Reagents: (1) 4.5 ml. blood in 0.5 ml. 0.1 M 
sodium oxalate or 4% sodium citrate; (2) calcium 
chloride, anhydrous, 0.02 M in water; (3) pooled 
oxalated plasmas, fresh, 5.0 ml. Add 1.0 ml. 20% 
barium sulphate suspension. Incubate 10 minutes 
at 37°C. 

Technic 1: To 0.2 ml. oxalated or citrated blood 
(37°C.) add 9.8 ml. 0.02 M calcium chloride. At 
6, 10 and 14 minutes, add 0.2 ml. aliquots to 0.2 
ml. barium plasma at 37°C. and determine clotting 
time. Clotting times of 13 to 30 seconds are optimal. 
A 15 second time against barium plasma corresponds 
to 1.3 units of National Institute of Health thrombin. 
0.2 ml. oxalated blood contains approximately 0.1 
ml. plasma. A 15-second minimal clotting time 
indicates a prothrombin unitage of 100 x 2 x 1.3 
or 260 units/ml. of plasma. 400 units has been 
arbitrarily designated as 100%. 

Technic 2: A normal blood is treated as in 
technic 1. Then to 0.1 ml. normal blood add 0.06 ml. 
oxalated or citrated plasma (or 0.05 ml. serum), 
then add 9.84 ml. 0.02 M calcium chloride and pro- 
ceed as before. Subtract the prothrombin unitage 
of the normal blood from the total to give the concen- 
tration of the abnormal plasma or serum. 


Cryo- and Macroglobulinemia: Electrophoretic, 
Ultracentrifugal and Clinical Studies. Jan R. 
Mackay, Nils Eriksen, Arno G. Motulsky and 
Wade Volwiler. Departments of Medicine and 
Pathology, School of Medicine, University of 
Washington, Seattle. 


Cryoglobulins are proteins which precipitate 
in the cold and redissolve at body temperature, 
Macroglobulins are proteins of abnormally high 
molecular weight detectable only by ultracentrifugal 
analysis. In a study of 5 patients with such abnormal 
protein synthesis, it could be shown that cryo- 
globulinemia and macroglobulinemia may occur 
together in the same patient, or each abnormal 
protein species may be present in the absence of the 
other. The physicochemical properties of the cryo- 
globulins were quite variable, indicating that such 
globulins are not of a single protein species. Analyses 
of isolated cryo- and macroglobulins demonstrated 
that these abnormal proteins may consist of mul- 
tiple components. Cryo- and macroglobulins were 
found in body fluids other than serum (CSF). The 
Sia water dilution test for macroglobulins was 
found to be nonspecific. 

The presence of cryo- and macroglobulins is 
not considered specific for any disease entity. These 
abnormal proteins may arise as the product of dis- 
ordered globulin synthesis in a variety of well- or 
poorly-defined affections of the reticuloendothelial 
or plasma cell system. The classic eryoglobulinemic 
syndrome of cold purpura does not correlate well 
with the degree of cryoglobulinemia: this syndrome 
was absent in 2 cases of massive cryoglobulinemia 
but present in one patient with milder crydglobu- 
linemia. Macroglobulins may be found in the ab- 
sence of Waldenstrom’s syndrome of hemorrhage 
into mucous membranes with infiltration of the 
bone marrow by atypical lymphoid cells. Macro- 
globulinemia should be differentiated from both 
multiple myeloma and hypergammaglobulinemic 
purpura, and should be considered in the differ- 
ential diagnosis of pancytopenia. 
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Cardiovascular Alterations in Metabolic Acidosis. 
J. William Poppell, Kathleen E. Roberts, Parker 
Vanamee and Henry T. Randall. Department 
of Medicine and Surgery, Memorial Center and 
the Andre and Bella Meyer Physiology Labora- 
tories of the Division of Experimental Surgery, 
Sloan-Kettering Institute, New York City. 
(Aided by a grant from the U.S.P.H.S.) 

The changes in cardiovascular function occur- 
ring during metabolic acidosis have been studied 
in human patients and in dogs. The electrocardio- 
graphic alterations in mildly acidotic patients who 
had normal potassium levels consisted of elevation 
and peaking of the T waves in mild acidosis. With 
severe acidosis, there was also a loss of the P wave, 
and lengthening of the QRS complex. The infusion 
of beta-hydroxy butyric, lactic or gluconic acid in 
dogs caused similar alterations. In the dogs with 


severe acidosis, there was terminal disintegration 
of the ventricular complex and a sine wave rhythm. 
These electrocardiographic changes were completely 
reversed by the administration of sodium bicar- 
bonate. 

Cardiac output using the direct Fick and pres- 
sure pulse method, peripheral resistance and arterial 
oxygen saturation were also studied in acidotic dogs. 
The cardiac output increased during the phase of 
mild acidosis and then dropped precipitously when 
the plasma pH was less than 7.0-6.8. Peripheral 
resistance was found to be decreased during mild 
acidosis; with more severe alterations in plasma pH, 
the peripheral resistance increased. 


Vascular Alterations in Patients with Fever. Sam 
R. Mason, Francis S. Caliva, Aaron Valero and 
Richard H. Lyons. State University of New York, 
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Upstate Medical Center, Department of Medi- 
cine, University Hospital of the Good Shepherd, 
Syracuse, New York. 

Stimulated by the observation of remarkable 
vasodilation in the postfebrile stage of epidemic 
hemorrhagic fever, a further study of the cardio- 
vascular changes in patients with fever has been 
conducted. In either a warm or cool environment, 
skin temperatures, heat radiation, simultaneous 
blood flows from toe, finger and foot, blood pressure 
and heart rates were recorded in febrile patients. 

It was found that calculated cardiac output was 
generally higher in the individual patient with fever 
than when afebrile. In spite of the increased skin 
temperature with fever, peripheral blood flow showed 
no consistent directional changes. The figures for 
blood flow, obtained during fever, fell well within 
the normal range, showing that the patients were 
not vasodilated at this time. 

In a warm room, the amount of heat lost by 
radiation in any one patient was essentially the 
same in the febrile and afebrile state. 

The fall in temperature following the administra- 
tion of aspirin was not uniformly accompanied by a 
significant degree of vasodilation. In some patients 
a decrease in peripheral blood flow was present 
during the defervescence. It would appear that the 
mechanisms of heat loss under these conditions 
were not greatly dependent on alterations in the 
peripheral circulation. 


Changes in Circulation with Age. Martin Brand- 
fonbrener, Milton Landowne and Nathan W. 
Shock. Section on Gerontology, National Heart 
Institute, National Institutes of Health, Be- 
thesda, Maryland and the Baltimore City Hospitals, 
Baltimore. 

In dye dilution studies of 67 males 19-86 years 
of age and clinically free of cardiovascular disease, 
cardiac output averaged 5.0 L./min. at 50 years of 
age and showed moderate interindividual vari- 
ability (a = 32%). About 14 of this variability 
could be related to age differences, for a change in 
cardiac output with age was demonstrated which 
averaged —1.0% +.13 per year. 

Published data from this and other laboratories 
for other series of subjects less rigidly selected indi- 
cate a consistent age-wise decrement in general 
measures of resting metabolic activity. Thus O, up- 
take, CO, production and estimated caloric expendi- 
ture decrease, and estimates of body water or intra- 
cellular “volumes” all decrease in close proportion, 
by about 0.6 + .12% or less per year. From the 
combined data it is probable that the curtailment 
in circulation with age is greater than the decrease 
in general metabolic activity which accompanies 
it. This also explains the increase in A-V oxygen 
difference reported to occur with age. Viewed 
broadly and in a general sense, the decrease in 
general metabolism with age is more apt to be con- 
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sequent to an average reduction in the generosity of 
cellular perfusion than to precede, or cause it. The 
reduced circulation, in turn, is mainly due to an 
increase in peripheral resistance which reflects 
anatomic and/or physiologic decrease in the number 
of parallel branches as well as in effective vascular 
lumen. 


A Successful Method for Extracorporeal Circula- 
tion. M. M. Newman, J. Stuckey, B. Levowitz, 
C. Dennis, K. Karlson, S. Adler, E. Gorayeb and 
L. Young. Brooklyn. 

Since July 1953, approximately 110 dogs have 
had their circulation temporarily transferred to a 
heart-lung apparatus while the hearts and lungs 
were excluded from the circulation for 30 minutes 
or more. The over-all mortality has been about 
50%. Important features of the perfusion method 
have included: (1) Gravity drainage of blood from 
the superior and inferior venae cavae by inlying 
polyvinyl catheters. (2) Use of the rotating disc 
oxygenator previously described from this labora- 
tory. (3) Interposition of a bubble trap, containing 
Dow-Corning A-F silicone, between oxygenator 
and pumps. (4) Use of modified Dale-Schuster 
pumps which fill by gravity and empty only when 
full. 

Flow rates have ranged from 350 to 1200 cc./ 
min., and generally averaged about 30 to 35 cc./Kg. 
body weight. A dosage of 2.5 mg./Kg. has been 
found adequate to prevent clotting in the apparatus. 
Oxygen saturations have ranged from 82% to 100%. 
CO, elimination has been more than adequate, 
hypocapnea occurring uniformly. Blood pressures 
usually fell to about half the control value shortly 
after onset of perfusion and returned to normal 
within 30 minutes after cessation of perfusion. 
Heparin was neutralized with a slow intravenous 
drip of protamine after perfusion, the dose being 
regulated by the results of repeated protamine titra- 
tions. Transfusions of fresh, whole blood were very 
helpful in increasing the survival rate. 

Of the last 24 animals, 21 have survived without 
ill effects. The 3 deaths were due to (1) uncontrol- 
lable clotting defect with massive hemorrhage, (2) 
aspiration of gastric contents during anesthesia, 
and (3) a coincidental intussusception of the small 
bowel. 


Clinical Observations in Idiopathic Pericarditis. 
Harold L. Oster, Emma Jane Conklin and Samuel 
D. Jacobson. Department of Medicine, Wayne 
County General Hospital, Eloise, Michigan. 

Idiopathic pericarditis is a disease whose clinical 
features are well known. Serial electrocardiograms 
and long-term clinical follow-up were used to eval- 
uate 2 patients with this disease who were of par- 
ticular interest. 

The diagnosis of idiopathic pericarditis was estab- 
lished in an octogenarian who presented the problem 
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of differential diagnosis from myocardial infarction. 
We believe this patient to be one of the oldest pa- 
tients in whom this diagnosis has been made. Re- 
current episodes of chest pain and supraventricular 
tachycardia were followed for 414 years, and no 
evidence of valvular disease, tuberculosis or coronary 
insufficiency has been found. 

This disease has also been called acute benign 
pericarditis. However, our observations in a second 
case show that severe and critical complications 
may arise. In this patient with x-ray evidence of 
massive enlargement of the heart shadow, dramatic 
objective and subjective improvements were noted 
after the administration of ACTH. The beneficial 
effects of steroids have not previously been em- 
phasized. Subsequently, 5 recurrences were observed 
in this patient. Chest pain gradually diminished 
after a week of bed rest in 2 of these recurrences. 
Cortisone was used during 3 of the recurrences after 
the typical pain pattern was well established. In 
each of these instances the pain almost completely 
subsided within a matter of hours. 

Idiopathic pericarditis must be considered in the 
differential diagnosis of all chest pain—even in the 
older age groups. Steroids may be lifesaving in the 
serious complications of this disease when other 
measures fail. 


Intracardiac Flow as Determined by Simultaneous 
Biplane Stereoscopic Angiocardiography Timed 
by the Carotid Pulse. Jacob Zatuchni, Eugene 
W. Kelly, Herbert M. Stauffer and Louis A. 
Soloff. Departments of Medicine and Radiology, 
Temple University School of Medicine and 
Hospital, Philadelphia. (Aided by a grant from 
the Southeastern Branch of the Pennsylvania 
Heart Association.) 

Conventional tests of circulation time measure 
only stream-line flow as determined by extracardiac 
receptors, include extracardiac flow and do not 
distinguish variations in flow from chamber to 
chamber. The purpose of this study is to determine 
the speed of circulation through and within the 
heart as revealed by the technic of angiocardiog- 
raphy. 

Simultaneous biplane stereoscopic angiocardio- 
grams, timed by the carotid pulse, were obtained 
at 0.7 second intervals for at least 21 seconds after 
injection of 50 ml. 70% Urokon into an exposed 
antecubital vein. Time of appearance and dis- 
appearance of dye and degree of opacification of 
cardiac chambers or intrathoracic blood vessels, or 
both, at each interval was determined and corrob- 
orated by densitometry. The results (of at least 
70 individuals with and without heart disease) are 
plotted as density against time. 

The normal intracardiac circulation time, from 
initial visualization of the right atrium to that of 
the ascending aorta, is 5.6 to 6.3 seconds. The right 
heart time is always less than the intracardiac circu- 


lation time. The pulmonary artery or left atria] 
circulation times approximate that of the right heart 
time. Opacification of the pulmonary artery dis- 
appears before the aorta is visualized. 

With heart disease, the intracardiac circulation 
time may be prolonged but does not exceed 9.1 sec- 
onds in the absence of clinical heart failure. On the 
other hand, the right heart circulation time may be 
considerably prolonged in the absence of clinical 
heart failure and is always prolonged in clinically 
isolated left heart failure as well as in clinically com- 
bined heart failure and clinically isolated right heart 
failure. Prolongation of opacification also occurs 
with clinically compensated cardiac enlargement. 
Opacification is disproportionately prolonged in 
chambers that are disproportionately enlarged. 


Acute Magnesium Depletion and Its Effect on the 
Electrocardiogram in Dogs. Capt. Lamont E. 
Danzig and Lt. Colonel Weldon J. Walker. Surgical 
Research Unit, Brooke Army Medical Center, 
Fort Sam Houston, Texas. 

Chronic depletion of magnesium (and its asso- 
ciated pathologic changes and acute excess of mag- 
nesium) with correlated electrocardiographic find- 
ings have been studied, wut the effects of pure, acute 
depletion of magnesium on the electrocardiogram 
have not been investigated previously. In addition, 
most studies of magnesium depletion produced by 
dietary means have been complicated by a deficiency 
of multiple factors. 

These studies were designed so that electro- 
cardiographic tracings were taken on experimental 
animals at a time when their serum magnesium 
levels had been lowered precipitously over the course 
of 6 hours. Six dogs were acutely depleted of mag- 
nesium by means of dialysis with the Kolff-Brigham 
artificial kidney using magnesium-free baths. As a 
control group, 3 dogs were subjected to dialysis 
using baths in which the magnesium concentration 
approximated that of normal serum. All baths were 
so constituted that the experimental animal’s plasma 
sodium, potassium, carbon dioxide content, chlo- 
ride, phosphate, sulfate, urea and creatinine did not 
change appreciably. Three standard limb leads and 
3 conventional unipolar leads comprised the electro- 
cardiograms which were interpreted by a cardiol- 
ogist, without reference to the plasma magnesium 
levels. 

Plasma magnesium was measured by a method 
employing titan-yellow. Analysis of dialysate for 
magnesium was impossible because of the low con- 
centration range. Mean plasma magnesium concen- 
tration in the control group was: before dialysis, 
1.55 mEq./L. (range 1.44-1.72); after dialysis, 
2.17 mEq./L. (range 2.01-2.38). In the depleted 
group it was: before dialysis, 1.80 mEq./L. (range 
1.40-2.12); after dialysis, 0.50 mEq./L. (range 
0.34-0.70). 

The electrocardiograms revealed an increase I 
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heart rate and decrease in QT intervals in all animals. 
There were no consistent electrocardiographic 
changes attributable to the magnesium depletion 
itself. 


Electrocardiographic Changes Associated with Hy- 
pothermia and Circulatory Occlusion. Clarence E. 
Hicks, Malcolm C. McCord, and S. Gilbert Blount, 
Jr. Division of Cardiology, University of Colo- 
rado School of Medicine, Denver. 

Reduction of body temperature and occlusion 
of circulation are technics recently introduced to 
permit direct-vision, open heart surgery. An analysis 
of the electrocardiographic records of 22 patients 
during operation under these conditions is presented 
to demonstrate the profound changes produced in 
the electric activity of the heart. 

The reduction of body temperature to levels 
ranging from 21.2° to 30.0°C. was associated with 
slowing of the ventricular rate, an increase in PR, 
QRS and QT intervals, and with variable but 
marked alterations in the amplitude and configura- 
tion of the T wave and ST segment. Progressive 
depression of the site of impulse formation occurred 
with decreasing temperature. There tended to be 
successive replacement of a sinus rhythm by a 
wandering pacemaker, a nodal rhythm, atrial 
flutter or fibrillation, and finally by ventricular 
arrhythmias. Atrial fibrillation occurred in 10 pa- 
tients and ventricular arrhythmias in 2 patients 
during preocclusion hypothermia. The resistance 
of the pacemakers to depression by hypothermia 
tended to be inversely related to age. The changes 
in rhythm and conduction were apparently not 
related to blood pH, cardiac medications, heart 
size or preoperative arterial oxygen saturation. 

Cessation of circulation for periods varying 
from 2 to 9 minutes was accompanied electro- 
cardiographically by an accentuation of the changes 
observed with hypothermia. Ventricular arrhyth- 
mias were noted in 13 patients. Ventricular stand- 
still occurred in 9 instances, regular idioventricular 
thythms in 10, irregular ventricular rhythms in 8 
and ventricular fibrillation in 3. Factors that ap- 
peared to be pertinent regarding development of 
ventricular arrhythmias were heart size, preopera- 
tive arterial oxygen saturation and duration of 
circulatory occlusion. 


Experimental Demonstration of Cardiac Structure 
and Function by Gas-Contrast Roentgen Cine- 
matography. H. M. Stauffer, M. J. Oppenheimer, 
T. M. Durant and P. R. Lynch, Temple Univer- 
sity School of Medicine, Philadelphia. 

By employing a commercially available fluoro- 
Scopic image amplifier it is possible to carry out 
roentgen cinematography at high speeds (64 frames/ 
sec.) in small subjects (small animals, infants and 
young children) with low roentgen intensities 
(ordinary fluoroscopic levels). Using this technic in 
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dogs, carbon dioxide and air angiocardiography have 
been readily accomplished. The former gas has 
been well tolerated in the right heart in large doses, 
and repeated injections in the same animal have 
been possible. Opening and closing of the pulmonic 
valve and systolic shortening of the right ventricu- 
lar cone are readily demonstrable and provide a 
degree of visualization of right ventricular events 
not possible by the ordinary methods of contrast 
angiocardiography. Left ventricular visualization 
has been accomplished also by means of gas intro- 
duced by way of a retrograde catheter into the 
cavity of this ventricle with the animal so posi- 
tioned as to avoid entrance of the gas into the 
coronary or cerebral vessels. The movements of 
the aortic leaflets and other left ventricular events 
have been thus visualized. 

The entire study has fully confirmed previously 
reported findings relative to the importance of 
position, type of gas injected, and other factors in 
gas embolism. 


Atrial Septal Defects in Patients Past Middle Age. 
Harold A. Lyons and James J. Kelly, Jr. Cardio- 
pulmonary Laboratory, State University of New 
York College of Medicine, Downstate Medical 
Center, Brooklyn. 

An interatrial septal defect is, in our experi- 
ence, the commonest type of congenital heart dis- 
ease seen in middle age. In a 2-year period we have 
seen 11 patients with this lesion over the age of 45, 
but have recognized only 2 examples of other types 
of congenital heart disease in this same age group. 
The diagnosis was verified by cardiac catheteriza- 
tion in 8 of these subjects. The data obtained from 
cardiac catheterization as well as from a variety 
of other laboratory technics (electrokymography, 
ballistocardiography and phonocardiography) dem- 
onstrate the wide range of physical findings. For 
example, 2 subjects of 70 and 72 years had very 
high pulmonary flows without pulmonary hyper- 
tension. 

With advancing age the usual clinical mani- 
festations of an atrial septal defect are frequently 
so altered that the diagnosis is often not suspected. 
We feel that with an awareness of the various mani- 
festations of this disease, a high degree of accuracy 
may be achieved in establishing the diagnosis of 
the disorder and its complications by the usual 
clinical methods plus the use of the phonocardio- 
gram and ballistocardiogram as ancillary aids. 
Recourse to cardiac catheterization is not needed. 


Mild Isolated Pulmonic Stenosis; A Clinical and 
Hemodynamic Study. Stephen M. Ayres, Decio 
Penna and Daniel S. Lukas. Department of 
Medicine and Cardio-Pulmonary Laboratory, 
New York Hospital-Cornell Medical Center, 
New York. (Aided by grants from the National 
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Heart Institute and the New York Hospital- 
Cornell Medical Center Research Fund.) 
Patients with mild pulmonic stenosis and right 
ventricular systolic pressures less than 51 mm. Hg 
were studied hemodynamically and clinically. Six 
were entirely asymptomatic. The remainder had 
complaints of slight dyspnea and/or fatigue which 
may have been iatrogenically induced. All had 
harsh systolic murmurs of varying intensity over 
the pulmonic area and 5 had a short blowing di- 
astolic murmur along the upper left sternal border. 
The intensity of P. was quite variable and in 4 was 
louder than A:. The electrocardiograms were nor- 
mal except in the patient with the highest right 
ventricular pressure in whom the pattern of right 
ventricular hypertrophy was found. In 2 others a 
relative prolongation of the time of onset of the 
intrinsicoid deflection over the right precordium 
may be taken to indicate early right ventricular 
hypertrophy. Roentgenographic studies and fluor- 
oscopy demonstrated moderate to severe dilatation 
of the pulmonary artery without evidence of definite 
chamber enlargement. Cardiac catheterization 
demonstrated right ventricle-pulmonary artery 
systolic pressure gradients of 4 to 37 mm. Hg, mild 
right ventricular hypertension, normal cardiac 
indices, normal arterial oxyhemoglobin saturation 
and no evidence of left-right shunts. In 1 patient 
the diagnosis of idiopathic dilatation of the pul- 
monary artery had originally been considered, but 
studies during exercise revealed an increase of right 
ventricular pressure from 19 to 31 mm. Hg and of 
the gradient from 4 to 11, which is characteristic of 
pulmonic stenosis. Errors in clinical diagnosis before 
catheterization were common, the most frequent 
misdiagnosis being patent ductus arteriosus and 
ventricular septal defect. 


The Clinical Application of Spatial Vectorcardiog- 
raphy to Congenital Heart Disease. E. Braun- 
wald, E. Donoso, S. O. Sapin and A. Grishman. 
Departments of Medicine and Pediatrics, The 
Mount Sinai Hospital, New York City. 

Spatial vectorcardiograms were obtained by the 
cube method of electrode placement in 135 patients 
with congenital heart disease in whom the diagnosis 
was well established. Electrocardiograms were 
analyzed employing criteria for the diagnosis of 
ventricular hypertrophy which were based on nor- 
mal electrocardiographic values published by 
Kossmann. 

The 66 patients with unilateral right ventricular 
hypertrophy presented 4 distinct types of vector- 
cardiographic patterns; 62 patients had vector- 
cardiograms diagnostic of right ventricular hyper- 
trophy, while the electrocardiograms were diagnostic 
in 41 of the 66 patients. Of the 28 patients with left 
ventricular hypertrophy, 16 had vectorcardiograms 
and 9 had electrocardiograms which were diag- 
nostic. In the patients with lesions producing com- 
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bined ventricular hypertrophy the vectorcardio- 
graphic findings were variable and reflected either 
the predominant type of ventricular hyperti phy 
when this existed, or a normal balance of electric 
forces when both ventricles were equally hyper- 
trophied. 

The vectorcardiogram was found to be most 
useful in infants, in whom the electrocardiographic 
diagnosis of ventricular hypertrophy may be diffi- 
cult. No vectorcardiographic findings pathogno- 
monic of any particular congenital malformation 
were observed. The chief contribution of the 
vectorcardiogram in congenital heart disease ap- 
pears to be in the determination of the type of 
ventricular hypertrophy present. The vectorcardio- 
gram was superior in this respect to the electro- 
cardiogram, and was found to be able to detect 
right more accurately than left ventricular hyper- 
trophy. 


Left Ventricular Activity as Studied with a Quanti- 
tative EKY. .irthur Schreier, Robert Eich, Francis 
Caliva, Jules Hirsch, Yale Citrin and R. H. Lyons. 
State University of New York Upstate Medical 
Center, Department of Medicine, Syracuse, 
New York. 

An attempt was made to quantitate left ven- 
tricular border motion in normal and abnormal 
patients. The instrument used was modified from 
that described by Morgan and Sturm by moving 
the entire pick-up unit to calibrate. Checked with 
an artificial border and variable background den- 
sity, the error in the records was under 10%. The 
only phase of the cardiac cycle with definite enough 
time limits for study with the quantitative EKY 
is the ejection phase. This was studied for the low 
and mid-left ventricular border in 22 normal adults 
and 9 adults with selected types of organic heart 
disease. In normals, motion ranged from 2.4 
8.9 mm. and the mid-left ventricular motion from 
2.4-8.4 mm. The majority of the abnormal fell 
within these limits. 

It is known that the beginning and end of 
ejection are distorted in the EKY by nonvolu- 
metric positional changes, only the mid-portion 
being a straight line and measuring actual muscle 
contraction. It can be shown experimentally that 
the velocity of muscle contraction is linear through- 
out most of systole. By extending the mid-ejection 
slope through the ejection phase, a more accurate 
measure of muscle contraction can be obtained. 
Again, most abnormals fell within the wide range 
of normal. It is felt that border motion study with 
the quantitative EKY will be of more value in 
studying change in the same patient than to detect 
organic heart disease in different patients. 


The Clinical Application of Direct Spatial Vector- 
cardiography in Evaluating Electrocardiographic 
Right Bundle Branch Block. Bertram J. Allen- 
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stein. Division of Research, City of Hope Medical 
Center, Duarte, California. 

With the use of more right precordial leads, 
the electrocardiographic diagnosis of right bundle 
branch block has been a more frequent finding than 
formerly in patients with and without definite 
demonstrable heart disease. The direct spatial vec- 
torcardiograph can differentiate several different 
causes for the electrocardiographic pattern which 
is interpreted to mean right bundle branch block. 
Thirty patients with and without definite organic 
heart disease and with electrocardiograms of right 
bundle branch block have been found by direct 
spatial vectorcardiography to have one of these 
four findings: (1) right ventricular hypertrophy; 
(2) true bundle block; (3) normal conduction, with 
one of several variations in the vector pathway; 
(4) left ventricular hypertrophy. 

In delineating the cause of the electrocardio- 
graphic pattern the direct spatial vectorcardiogram 
has proved a valuable clinical aid. 


Right Ventricular Function Studied in Dogs with 
Shunts between the Right Auricle or Venae 
Cavae and the Pulmonary Artery. John C. Rose, 
Charles A. Hufnagel and Edmund A. Massullo. 
Departments of Medicine and Surgery, George- 
town University School of Medicine, Washing- 
ton, D. C. 

It has been suspected from several published 
studies that the right ventricle is not essential to 
the maintenance of adequate pulmonary blood 
flow and may even in some circumstances be by- 
passed. This concept was put to a rigorous test. 

Freeze-dried heterografts were used in an at- 
tempt to shunt venous blood directly into the pul- 
monary artery (PA) by several methods. First, a 
communication was established between the right 
auricle and the PA and attempts made to ligate the 
PA proximal to the shunt. Finally, grafts were 
placed from the superior and inferior venae cavae 
to the PA directly. In these preparations, occlusion 
of both venae cavae at their auricular orifices was 
attempted. 

Chronic preparations with shunts but without 
occlusions occasionally developed enlarged right 
ventricles and elevated right heart pressures. Angio- 
cardiograms demonstrated retrograde flow through 
the shunts from the PA in accordance with the 
normal pressure gradient. 

Closure of the PA or venae cavae in acute or 
chronic preparations resulted in an immediate fall 
in pulmonary and systemic arterial pressure and 
significant elevation of central venous pressure. 
Systemic blood flow was inadequate for survival 
beyond 10 to 60 minutes. Intravenous infusions 
during PA or vena caval occlusions raised the 
central venous pressure above the normal PA pres- 
sure but did not alter the markedly lowered sys- 
temic arterial pressure. 
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Thus, in these experiments, in which by-pass 
of the right ventricle was complete, there was no 
evidence that adequate lung perfusion can be main- 
tained in the absence of the right ventricular pump. 


Some Effects of Partial Pulmonary Valvectomy. 
Noble O. Fowler, Edgar P. Mannix and William 
Noble. Departments of Medicine and Surgery, 
State University of New York at New York City. 
(Aided by grants from the New York and Ameri- 
can Heart Association.) 

To study the hemodynamic effects of partial 
pulmonary valvectomy, pulmonary valve tissue 
was removed “bloodlessly” in 18 dogs. Eleven 
animals died later from operative complications, 
none died of right heart failure, 4 were sacrificed 
and 3 are under observation. 

Removing 1 cusp produced widening of pul- 
monary arterial pulse pressure in 3 of 15 acute 
experiments; no change occurred when part of a 
cusp was removed. Significant changes did occur 
in each of 5 instances in which more than 1 cusp 
was damaged. Right ventricular diastolic pressure 
was unchanged in 18 acute experiments, and after 
periods of up to 414 months in 8 animals, 4 having 
hemodynamic evidence of pulmonary valvular 
insufficiency. No dog showed right ventricular 
dilatation, hypertrophy or failure at autopsy. 

Inducing pulmonary hypertension by pul- 
monary arterial constriction widened the pulmonary 
arterial pulse pressure after valvectomy in each of 
9 animals; and in 5 the pulmonary arterial and right 
ventricular diastolic pressures became virtually 
identical in spite of sizable differences during the 
prevalvectomy period and during the postval- 
vectomy normotensive period. Right ventricular 
diastolic pressures in the postvalvectomy pulmonary 
hypertensive state were not significantly higher 
than in the prevalvectomy pulmonary hypertensive 
period. Cardiac output showed no change in 4 of 
5 dogs, and was normal postoperatively in 2 others. 

Conclusions: Removal of one pulmonary valve 
cusp usually produced no gross hemodynamic 
change; however, changes appeared after acute 
pulmonary hypertension. Production of acute pul- 
monary valvular insufficiency did not cause right 
ventricular failure during the period of observation. 


The Vectorcardiographic Diagnosis of Combined 
Ventricular Hypertrophy. Gerald H. Whipple and 
Harold D. Levine. Department of Medicine, 
Harvard Medical School, and the Peter Bent 
Brigham Hospital, Boston. 

The difficulties involved in the electrocardio- 
graphic diagnosis of combined ventricular hyper- 
trophy are well known. In order to evaluate a 
vectorcardiographic pattern which seemed to corre- 
late well with combined ventricular hypertrophy as 
determined clinically, the electrocardiograms and 
spatial vectorcardiograms of 8 patients showing 
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such a vectorcardiographic pattern in whom au- 
topsy results were available were compared. The 
“nerfect cube” bipolar method of electrode place- 
ment was used. The most distinctive feature of the 
pattern under discussion is narrowness in the hori- 
zontal plane QRS loop, with the loop directed to 
the left but not posteriorly more than about 20°. 
The narrowness was defined as a ratio of length to 
depth exceeding 6 to 1. Cases showing frank right 
bundle branch block on the vectorcardiogram were 
excluded because most such cases tend to show a 
narrow horizontal plane QRS loop. The electro- 
cardiograms showed probable combined ventricular 
hypertrophy in 3, left ventricular hypertrophy in 
a vertical heart in 2, left ventricular hypertrophy 
in 1, possible left ventricular hypertrophy in 1, and 
right ventricular hypertrophy with a delayed in- 
trinsicoid deflection over the left precordium in 1. 
Significant precordial transition zone shifts and 
prominent R waves in aVR were not seen. All of 
the cases showed combined ventricular hypertrophy 
at autopsy, and all had rheumatic valvular de- 
formities. Although the vectorcardiographic pat- 
tern discussed is not the only one associated with 
combined ventricular hypertrophy, it appears to 
have a close correlation with it. 


The Hematocrit of the Lesser Circulation in Man. 
L. S. Lilienfield, R. D. Kovach, L. M. Hershenson, 
G. P. Rodnan, P. A. Marks, F. G. Ebaugh, Jr. 
and E. D. Freis. Georgetown University Medical 
Center, Washington, D. C. and the National 
Institutes of Health, Bethesda, Maryland. 

In an attempt to investigate further the differ- 
ences between total body, “small vessel” and large 
vessel hematocrits, the hematocrit of the central 
blood volume was measured in 8 normal subjects. 

Circulating red cell and plasma volumes of the 
central circulation were measured simultaneously 
by the indicator dilution method using a mixture of 
Cr®* red cells and I'** albumin. Red cell and plasma 
flows were calculated separately from semilog- 
arithmic plots; mean circulation times and down- 
slopes were determined from these Cr®™ and [!# 
curves. From these data, central (Hamilton) and 
“Jung” (Newman) volume for red cells and plasma 
were calculated. 

Results indicated that hematocrits of either the 
central or “lung” volumes are similar to the large 
vessel hematocrit. The ratio of central volume 
hematocrit to large vessel hematocrit averaged 
0.98 (s.d. + .05) and that of “lung’”’ volume hemat- 
ocrit to large vessel hematocrit averaged 0.99 
(s.d. + .05). 

Thus, the central hematocrit approximates 
the large vessel rather than the total body hemato- 
crit, indicating a higher hematocrit in pulmonary 
as compared to systemic capillaries. It is suggested 
that this may be related to the lower pressure 
gradient in pulmonary as compared to systemic 


capillaries, with consequent lower blood velocity 
and hence less axial streaming effect. 


The Influence of the Pulmonary Hematocrit on the 
Determination of the Circulating Pulmonary 
Blood Volume. Elliot Rapaport, Hiroshi Kuida, 
Florence W. Haynes and Lewis Dexter. Depart- 
ments of Medicine, Peter Bent Brigham Hospital 
and Harvard Medical School, Boston. 

Circulating pulmonary red cell volumes, plasma 
volumes and resultant pulmonary hematocrits were 
studied by simultaneously obtained “mean circula- 
tion time-output,” “slope output” and “arterio- 
venous equilibration” methods in 13 nembutalized 
dogs utilizing Cr*'-tagged red cells and Evans blue 
dye. No statistically significant difference was 
demonstrated between cardiac outputs calculated 
by dye, Cr® or Fick methods. Average mean transit 
time was significantly greater for dye than for cells 

(mean ratio 1.07, s.d. .04), while the average slope 

of the cell exponential downstroke was steeper than 

dye (mean ratio 1.11, s.d. .12). Average pulmonary 
volume for mean circulation time was 210, slope 

136, and equilibration 152 cc./10 Kg., whereas 

mean pulmonary hematocrits were 37.6, 36.8 and 

33.5 respectively, statistically significantly lower 

than average large vessel hematocrit of 39.7. 

The slope method hematocrit should be lowest, 
since theoretically the greatest ratio of cell-poor 
minute vessel blood to total volume is measured. 

This was not observed. No source for systematic 

error in the equilibration method was discerned to 

explain its statistically significantly lowered he- 
matocrit compared to the arterial time-concentra- 
tion curve methods. Complex factors such as non- 
stationarity, extrapolation errors, dye loss with 
repeated circulations, are all possible explanations. 

Pulmonary blood volume by the equilibration 

method is appreciably different when calculated as 

the sum of tagged cells and dye volumes than by 
use of either alone and the large vessel hematocrit. 

Therefore, both fractions should be measured when 

determining circulating pulmonary blood volume 

by the equilibration method in the dog. 


Mitral Insufficiency Produced by Atrial Fibrillation. 
Ian K. McMillan, Raymond Daley and Richard 
Gorlin. Department of Cardiology, St. Thomas’ 
Hospital, London, England. 

Fourteen dogs were subjected to thoracotomy. 
Atrial and ventricular pressure pulses were recorded. 
Evans blue dye was injected intraventricularly 
while a blood sample was simultaneously withdrawn 
from the corresponding atrium. Observations were 
made before, during and after production of atrial 
fibrillation with either aconitine or an induction coil. 

With sinus rhythm, the atrial pressure pulse 
was normal and no injected blue dye appeared in 
the atrial blood sample. During atrial fibrillation 
the atrial pressure pulse changed from normal to 
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the “plateau” type, and blue dye was found in the 
atrial sample, to varying degrees in different dogs. 
Similar preliminary observations have been made 
in man with atrial fibrillation. 

These findings indicate that atria] fibrillation 
per se results in a varying degree of mitral insuffi- 
ciency, which in turn is responsible for the altera- 
tion in atrial pressure pulse contour. As suggested 
by Henderson, the loss of atrial systole may result 
in defective closure of atrioventricular valves with 
resultant leak. This study would explain the poor 
correlation between atrial pressure pulse contours 
and the degree of mitral insufficiency observed at 
cardiotomy. 


The Effects of Digitalis and Anoxia on Potassium 
Transport in the Heart: Correlation with Electro- 
cardiographic Changes. Hadley L. Conn, Jr. 
Medical Department, Brookhaven National 
Laboratory, Upton, New York, and Department 
of Medicine, University of Pennsylvania Medical 
School, Philadelphia. 

Previous studies showed that a radiopotassium 
technic combined with coronary sinus catheteriza- 
tion could be used to evaluate potassium transport 
between the plasma and interstitial fluid (ISF), and 
between the interstitial and intracellular fluid 
(ICF) of the dog heart. The rates were found to be 
1.9 mEq./Kg./min. (plasma-ISF) and 4.3 mEq./ 
Kg./min. (ISF-ICF). In the present studies the 
effect of digitoxin (0.2-0.4 mg./day) on K transport 
in the normal heart was studied in 6 dogs and corre- 
lated with electrocardiographic changes. A similar 
study was made on 4 dogs subjected to anoxia 
through inhalation of 7% oxygen. Digitalis reduced 
the ISF-ICF transfer rate by 15% (significant at 
the 5% level), apparently due initially to reduction 
of influx rate. The result was a new steady state 
with intracellular K reduced by 15%. Electrocardio- 
graphic changes were best correlated with the ratio 
ICF K con./plasma K con. Anoxia caused a much 
more marked inhibition of ISF — ICF influx, the 
rate falling to about 70% normal. Unsteady state 
measurements showed a resulting loss from the 
cells of 0.5 mEq./Kg./min. of K at 45 minutes time. 
Plasma-ISF K exchange was markedly accelerated 
due to increased coronary blood flow. Electrocardio- 
graphic changes were again well correlated with 
the intracellular-extracellular K ratio. These studies 
indicate that at least 1 of the cell membrane K 
transport mechanisms is dependent on aerobic 
metabolism, as suggested by previous in vitro 
studies. The data also suggest that 1 digitalis action 
is inhibition of an influx mechanism. 


Neurogenic Factors in Coronary Disease. Sidney 
Scherlis, R. Adams Cowley and George Schimert. 
University of Maryland School of Medicine, 
Baltimore. 
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Certain clinical observations suggest that neuro- 
genic factors are important not only in precipitat- 
ing angina but perhaps in causing coronary occlu- 
sion in certain persons. To demonstrate possible 
mechanisms we stimulated electrically the vagus and 
its branches and the stellate ganglion in dogs. 
Stimulating the cardiac branches of the left vagus 
caused striking consistent electrocardiographic 
changes, arrhythmias and, occasionally, sudden 
death. The EKG patterns strongly resembled those 
of acute coronary occlusion in humans: initial ST 
elevation, and T-wave augmentation, followed by 
T-wave inversion. These profound changes were 
not produced by stimulation of the main vagus 
itself nor by stellate ganglion stimulation, the latter 
producing characteristic changes of another type. 
The influence of Adrenalin and atropine on these 
changes was investigated. 

Since nerve stimulation produced such pro- 
found effects, it was thought that obliteration of 
such pathways might be beneficial to selected pa- 
tients, the feasibility of carrying out this procedure 
having been determined. The immediate results in 
the operated patients are encouraging; but it is too 
early to assess the long-range effects. 

These studies stress the importance of auto- 
nomic factors in coronary disease, suggesting a 
mechanism for precipitating coronary occlusion in 
persons predisposed because of arteriosclerosis. 


The Oximeter-Controlled Induced Anoxemia Test 
for Coronary Artery Disease. Raymond Penneys. 
Vascular Section, Robinette Foundation, Hos- 
pital of the University of Pennsylvania, Phil- 
adelphia. 

Forty-nine experiments (36 on “coronary sus- 
pects”, 13 on healthy, middle-aged subjects) are 
reported using a technic which controls the hy- 
poxemic stress according to the level of the blood 
arterial oxygen saturation, as measured by oximeter. 
The arterial saturation was lowered to an average 
of 75% for each group of subjects. 

These experiments demonstrate that: (1) The 
desired level of saturation can be produced and 
maintained in these patients as easily as in healthy 
volunteer subjects. The procedure is safe if the 
saturation is lowered gradually and if pure oxygen 
is promptly substituted for low oxygen, should 
angina be induced. (2) The maximum electro- 
cardiographic changes (in the RS-T segment and 
T wave) of middle-aged, healthy subjects do not 
exceed those of younger healthy subjects, so that 
our previously described criteria for a “positive” 
response are still valid. (3) The ballistocardiogram 
(Starr type) supplies. important information during 
hypoxemia; the ballistic form was abnormal in 10 
of 11 positive responses, as determined by electro- 
cardiographic changes or induction of angina, in 
the coronary suspects but remained normal in the 
healthy subjects. In 1 instance of induced angina the 
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ballistic form deteriorated markedly while the 
electrocardiogram stayed normal. 

It is concluded that the oximeter-controlled 
induced anoxemia test is a useful “stress” test for 
coronary artery disease, especially when objective 
evidence of coronary insufficiency is desired. 


Study of C-Reactive Protein in the Sera of Pa- 
tients with Acute Myocardial Infarction. Samuel 
K. Elster, Ernest L. Levinger and Hyman Levy. 
Department of Medicine and the Cardiographic 
Laboratory, The Mount Sinai Hospital, New 
York City. 

C-reactive protein, an abnormal protein ab- 
sent from the blood of normal patients, appears in 
the blood following inflammation and necrosis and 
has proved useful as a measure of these conditions. 
This investigation proposes to test its application 
as a measure of acute myocardial infarction. 

In 22 patients with acute myocardial infarc- 
tion, the C-reactive protein content of the sera was 
measured, using C-reactive protein rabbit anti- 
serum. Initial blood specimens were obtained within 
48 hours after myocardial infarction and were re- 
peated each day or 3 times weekly. C-protein was 
present in the sera of 21 cases. In 13, this protein 
was present in the first specimen, persisted in the 
blood for a variable period of time, and finally dis- 
appeared. In 3 patients, no C-reactive protein was 
present initially, appeared subsequently and disap- 
peared in a manner similar to the group described 
above. In 2 cases, C-protein persisted throughout 
the hospital course, whereas in 1 patient the protein 
was consistently absent. No distinct pattern was 
noted in 3 fatal cases. The duration and level of 
C-reactive protein correlated roughly with the 
degree and persistence of fever, leukocytosis and 
elevated ESR. Five additional cases were studied 
in which patients with known coronary artery 
disease developed prolonged chest pain but failed 
to develop myocardial infarction. In each of these, 
C-reactive protein was persistently absent from 
serial blood specimens. 

It is suggested that the C-reactive protein test 
may be useful as an additional laboratory index of 
myocardial necrosis. 


Serum Transaminase in Myocardial Infarction 
Bernard H. Ostrow and Daniel Steinberg. Depart- 
ment of Medicine, The George Washington Uni- 
versity School of Medicine and the Laboratory 
of Metabolism, the National Heart Institute, 
Washington, D. C. 

The purpose of this report is to confirm the 
finding that serum glutamic oxalacetic transaminase 
rises sharply immediately following transmural 
myocardial infarction (La Due et al.) and to report 
this enzyme level in other phases of coronary artery 


Transaminase levels were determined spectro- 


photometrically using the method of Karmen and 
expressed in the same units. Certain significant 
modifications were used: (1) the source of malic 
dehydrogenase was E. coli; (2) the preincubation 
period was increased to 30 minutes; (3) rates during 
the first 2 minutes after substrate addition were 
discarded (not maximal). The upper range of normal 
in our series was 33 units/ml. 

Three serial ECG’s were made and read inde- 
pendently by an attending cardiologist. Trans- 
aminase determinations were done daily for at least 
6 days after admission. In every case diagnosed 
unequivocally as transmural myocardial infarction 
on the basis of clinical and electrocardiographic 
criteria, the transaminase level was elevated in the 
range from 55 to 308 units/ml., with a mean peak 
of 168 units/ml. Characteristically, these peak values 
were reached within 36 hours after onset of infare- 
tion, and fell to normal, on the average, by the 
sixth day. 

In several cases clinical or ECG changes were 
not diagnostic of infarction, but serial transaminase 
assays showed the same pattern as in the cases of 
unequivocal infarction described above. On the 
other hand, several cases showing ECG changes 
compatible with infarction, but in which the clinical 
course established a different diagnosis, the trans- 
aminase levels remained normal. 

The serial determination of transaminase 
appears to be a valuable criterion in the diagnosis 
of myocardial infarction. 


Evidence for the Elevation of Serum Glutamic 
Oxalacetic Transaminase (SGO-T) Activity fol- 
lowing Graded Myocardial Infarction in Dogs. 
Irwin Nydick, Felix Wroblewski and John 8. 
LaDue. Andre and Bella Meyer Physiology Lab- 
oratory, the Sloan-Kettering Institute and the 
Medical Service of the Memorial Center for 
Cancer and Allied Diseases, New York City. 

The enzyme glutamic oxalacetic transaminase 
is found in very high concentration in heart muscle. 
A previous study utilizing a simple, accurate spec- 
trophotometric method of assay has demonstrated 
an invariable rise in serum levels of this enzyme 
(SGO-T) following acute transmural myocardial 
infarction in 100 patients. These rises bore no rela- 
tionship to the temperature, ESR or WBC. 

The present experiment was designed to de- 
termine the sensitivity of this measurement of 
myocardial injury, the mechanism of the alterations 
in serum levels, and the routes of excretion. 

Myocardial infarctions of graded size were 
produced by coronary artery ligation in dogs. Ten 
infarcts were produced in 9 dogs; the smallest in- 
farct weighed less than 1 Gm. There was a sig- 
nificant rise in SGO-T following every infarct, 
varying from 64 to 491 units (normal range is 15- 
40 units). The rises of SGO-T were roughly propor- 
tional to the size of the infarct, rising higher and 
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remaining elevated longest the more extensive the 
infarction. In one dog, coronary occlusion was per- 
formed without the production of myocardial in- 
farction. The SGO-T did not rise following this 
experiment. 

Assay of homogenates of normal and infarcted 
myocardium revealed strikingly lower enzyme con- 
centrations in the infarcted regions as compared 
with normal myocardium of the same animal]. The 
lowest concentrations were found in the oldest in- 
farcts, with a ratio varying from 1:45 in 1 infarct 
of 9 days’ duration to 1:1.3 in an infarct of 2 hours’ 
duration. Preliminary measurements revealed mod- 
erate concentrations of glutamic oxalacetic trans- 
aminase in bile and very little in urine. 

The SGO-T activity seems to be a very sensi- 
tive index of myocardial injury in the dog, rising 
in proportion to the size of the infarct. It is prob- 
ably released from the necrotic cells of the infarct 
and is excreted in part in the bile, and the degree of 
elevation appears to be proportional to the size of 
the infarct. 


Decreased Activity of Glutamic Oxalacetic Trans- 
aminase in Infarcted Myocardial Tissues of the 
Dog. Joseph M. Merrill, Janet L. Stone, James 
T. Grace and George R. Meneely. Research Lab- 
oratory, Thayer V. A. Hospital and the Depart- 
ments of Medicine, Biochemistry and Surgery 
of the Vanderbilt University School of Medicine, 
Nashville, Tennessee. 

Since serum glutamic oxalacetic transaminase 
activity rises following myocardial injury, the con- 
centration of this enzyme was measured in normal 
and in infarcted myocardial tissue to determine if 
a change in the concentration of the enzyme in the 
cardiac muscle might account for the serum rise. 
Myocardial infarction was produced by surgical 
ligation of a branch of the right coronary artery in 
the dog. Serum transaminase activity rises to a 
maximum after 12 to 24 hours. Accordingly 7 dogs 
were sacrificed 12 to 96 hours after the ligation. 
Sections of the infarcted cardiac tissue were re- 
moved and the glutamic oxalacetic transaminase 
concentration measured by the microchemical 
method of La Due, Wroblewski and Karmen. 
Histologic sections were also prepared to confirm 
the infarction. Normal myocardial tissue was ob- 
tained from the opposite ventricular wall for com- 
parative studies. 

In all dogs the concentration of transaminase 
was lower in the infarct than in the normal area. 

average concentration in normal myocardium 
was 1936 units of transaminase activity/mg. dry 
tissue, while the level in the infarcted tissue was 

1437 units/mg. dry tissue. This large decrease in 

transaminase activity in the infarcted tissue might 

easily account for the serum rise noted in myocardial 
infarction. 


In all instances of myocardial infarction pro- 
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duced by this method there is a 2 to 10-fold rise in 
serum transaminase activity and a concomitant fall 
in the enzyme activity of the infarcted area. 


Glutamic Oxalacetic Transaminase Levels in Acute 
Myocardial Infarcts in Humans. Lionel A. Ru- 
dolph and Richard H. Lyons. State University of 
New York, Department of Medicine, Upstate 
Medical Center, Syracuse, New York. 

This study was initiated to investigate serum 
glutamic oxalacetic transaminase levels in acute 
myocardial infarction. All patients admitted with 
the positive or tentative diagnosis of acute myo- 
cardial infarction had daily blood samples drawn 
during the first 5 hospital days. These patients were 
divided into 3 groups based on electrocardiographic 
and clinical studies: Group I included patients with 
definite evidence of acute infarction, Group II was 
composed of patients with possible infarcts while 
Group III consisted of patients with coronary 
insufficiency. 

Of the 39 subjects in Group I, 32 had serum 
enzyme elevations which fell to normal. Of the 7 
“negative,” 4 cases came under observation longer 
than 48 hours after the onset of infarction and 1 case 
expired within 3 hours. Two patients had typical 
findings of acute infarction, both less than 48 hours 
old. Of the 5 cases in Group II, 4 had peak eleva- 
tions above normal. In Group III there were 10 
cases of which 5 had peak elevations above the 
normal range. 

Eighty-one patients were studied with mis- 
cellaneous diseases (excluding liver disease) and in 
most cases a single sample was studied. Abnormally 
high elevations of serum enzyme activity were 
noted in 3 cases. Two patients were acutely alco- 
holic with questionable evidence for cirrhosis, and 
the third was a severe diabetic with hypertension, 
renal disease and fatty liver. Fifty determinations 
were done on sera from normal individuals with 
no instances of elevation. Evaluation of this enzyme 
determination as a clinical tool must await further 
experience. 


Effects of Sublingual Nitroglycerine on Pulmonary 
Arterial Pressure in Patients with Left Ventricu- 
lar Failure. John B. Johnson, Jean F. Gross and 
David H. Weaver. Howard University College of 
Medicine and Freedman’s Hospital, Washington, 
D.C. 

During the past several years we have noted 
in our out-patient cardiac clinic that patients with 
nocturnal dyspnea and chest discomfort have re- 
ported immediate relief following the sublingual 
administration of nitroglycerine. We were therefore 
led to study the effect of sublingual nitroglycerine 
on the pulmonary arterial pressure in patients with 
left ventricular failure. 

This is a report of the effect of sublingual nitro- 
glycerine on the pulmonary arterial pressure in 10 
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patients with pulmonary arterial hypertension 
associated with left ventricular failure. Using the 
technic of right heart catheterization and recording 
the pressure with a Sanborn Manometer, observa- 
tions were made at frequent intervals during a 30- 
minute period following nitroglycerine administra- 
tion (0.6-1.2 mg.). 

A significant reduction in pulmonary arterial 
pressure occurred in each of the cases, the onset 
in some instances within 3 minutes after drug ad- 
ministration. The fall in pressure was maximal in 
15 to 30 minutes and in 1 of the cases, followed for 
1 hour, this fall persisted for the entire period. The 
extent of the pressure fall varied from 20 to 58% 
of the control values. 

Some of the patients used in this study were 
among those reporting relief of nocturnal dyspnea 
following nitroglycerine. The data from this study 
suggest that nitroglycerine may be of therapeutic 
value in the management of symptoms of left heart 
failure and pulmonary hypertension in the absence 
of angina pectoris. 


Experimental Cardiac Failure in the Dog: Produc- 
tion, Response to Digoxin and Effect of Adrenal- 
cortical Hormones on Sodium Excretion. Robert 
E. Hyatt, James O. Davis and David S. Howell, 
National Heart Institute, Bethesda, Maryland. 

Cardiac failure was produced in 14 dogs by 
controlled, progressive constriction of the main 
pulmonary artery. After 1 to 4 constrictions at 
5-7 day intervals, a congestive syndrome character- 
ized by cardiomegaly, systemic venous engorge- 
ment and ascites developed. Physiologic studies 
showed: (1) elevation of right ventricular systolic 
pressure (38 to 77 mm. Hg), (2) increase in mean 
right atrial pressure (RAP) (5 to 19 cm. water), 
(3) 40% decrease in cardiac output (CO), (4) un- 
altered GFR and (5) 80% renal retention of dietary 
sodium. In untreated animals either cardiac failure 
progressed to death within 15 days or cardiovascu- 
lar function improved spontaneously and a diuresis 
resulted. During Na retention RAP was always 
elevated, CO was low except during spontaneous 
anemia (2 dogs) and GFR was frequently within 
normal limits. 

The response to Digoxin was studied in 7 dogs. 
Cardiovascular and renal hemodynamics improved 
in all, and frequently a striking natriuresis resulted. 
The cardiovascular alterations and the response to 
Digoxin were similar to those observed in patients 
with right-sided heart failure. 

Cardiac failure was also produced in 9 adrenal- 
ectomized dogs maintained on 3 mg. DCA and 
25 mg. cortisone daily. Natriuresis resulted when 
replacement therapy was discontinued or during 
injection of cortisone or hydrocortisone alone. Re- 
tention of 50-80% or 85-95% of ingested Na oc- 
curred during administration of 1 or 3 mg./day 
DCA respectively in addition to cortisone (25 mg./ 


day). The data show that the degree of Na reten- 
tion was related to the amount of DCA adminis- 
tered. 


Plasma Volume and Red Cell Mass in Compensated 
and Decompensated Cardiacs. Philip Samet, 
Harry W. Fritss, A. P. Fishman and Andre 
Courand. Department of Medicine, Columbia 
University College of Physicians and Surgeons 
and the Cardio-Pulmonary Laboratory of the 
First Medical and Chest Service, Bellevue 
Hospital, New York City. 

Measurement of the total blood volume in 
congestive heart failure in different laboratories 
has yielded divergent results. Plasma volume and 
red cell mass were therefore determined simul- 
taneously with T-1824 and P® respectively in vari- 
ous types of cardiac subjects. These included pa- 
tients with enlarged hearts, but never in failure, 
patients formerly in heart failure, and subjects in 
congestive heart failure. Multiple arterial samples 
were drawn at 10, 20 and 30 minutes after intra- 
venous injection of a mixture of T-1824 and P® 
radioactive red cells. Preliminary studies were per- 
formed in 10 subjects in failure to justify the use 
of these 2 labeling agents as a measure of plasma 
volume and red cell mass and as a test of the re- 
liability and reproducibility of the technics. 

One hundred and forty studies were performed 
in 90 patients. In 21 of 24 working, well-compen- 
sated cardiacs of various types, who had never been 
in failure, both plasma volume and red cell mass 
were within the range of normal control values 
established in 30 male and 30 female “hospital 
normal” subjects. On the contrary, patients studied 
after restoration of cardiac compensation exhibited 
a significant increase in the average plasma volume 
compared to the hospital normals; the average red 
cell mass was significantly increased in the cor 
pulmonale group but not in the rheumatic, hyper- 
tensive and arteriosclerotic group. 

Marked elevations in plasma volume and red 
cell mass were noted in 63 subjects in heart failure 
at the time of study. In a few instances either or 
both the plasma volume and red cell mass were 
within the normal range while the patient was in 
failure. Thirty of the 63 subjects were restudied 
after therapy. Twenty-two responded well to treat- 
ment. Significant decreases in plasma volume and 
red cell mass were found in all 22 patients. Among 
these were 7 patients of the group in which plasma 
volume or red cell mass were within the normal 
range while in cardiac failure. On the other hand, 
the therapeutic response was poor in 8 subjects in 
whom there was no change in plasma volume and 
red cell mass after therapy. 


Determination of Intravascular Volume Before and 
After Control of Congestive Heart Failure: 
The Effect of TEAC on Intravascular Volume 


oe 


T° TRE ER Om an Seem 





ae ae Uw. hU6lhlUelhUe hoe 6 ae ee ee ee ck ce 


‘Re’ oo ee we 








a a ae SS  .rlC CS 


Bem aTreren no 


an > 


nd 
re: 
me 





eed 


ND TTT 


eS —= RTT 


NATIONAL MEETING °* 


and Venous Pressure. A. P. Remenchik, J. A. 
Moorhouse and R. M. Kark. Department of 
Medicine, University of Illinois, College of Medi- 
cine; the Presbyterian Hospital, Research and 
Educational Hospitals, and Cook County Hos- 
pital, Chicago. (Aided by grants from the 
U.S.P.H.S. and the Research Board of the Uni- 
versity of Dlinois.) 

Twelve patients with congestive heart failure 
have been studied before and after successful treat- 
ment. The intravascular volume was measured by 
the dilution technic, with simultaneous estimation 
by P®-tagged red blood cells and I'*!-tagged human 
serum albumin. After withdrawal of a sufficient 
number of samples to establish the regression lines, 
tetra ethyl ammonium chloride was injected in- 
travenously. Further sampling was done to deter- 
mine the variations in counts induced by this 
agent. Continuous measurements of venous pressure 
were taken throughout the procedure. Radiographic 
estimations of heart volume were made before and 
after therapy. The estimation of intravascular 
volume by the tagged albumin exceeded the estima- 
tion by the tagged erythrocytes. By each technic 
the intravascular volume was shown to diminish 
after treatment for congestive failure; it is suggested 
that the change in volume may be accounted for 
by a decrease in the size of the heart. Following 
injection of TEAC there occurred an increase in 
intravascular volume concomitantly with a fall in 
venous pressure. This result suggests that the ele- 
vated venous pressure in congestive heart failure 
is produced at least in part by increase in venous 
tone. 


The Clinical Value of the Valsalva Maneuver in the 
Detection of Pulmonary Congestion. Lieutenant 
John H. Knowles, Captain Clifford F. Storey and 
Lieutenant Richard Gorlin. Cardiopulmonary 
Function Laboratory, U. S. Naval Hospital, 
Portsmouth, Virginia. 

The immediate effect of the Valsalva maneuver 
is to impede thoracic venous inflow. Cardiac output 
and systemic arterial pressure fall during the strain. 
Both auscultatory and directly recorded systemic 
arterial pressures have been measured during the 
Valsalva maneuver in 55 patients. The time of and 
rate of fall of the arterial pressure during strain was 
altered by body position and by certain disease 
states. Arterial pressures decreased immediately dur- 
ing the strain in standing normals, and in pregnancy, 
pulmonary disease and mild mitral stenosis. Re- 
cumbency with the feet elevated caused maintenance 
of pressure for 2 to 3 seconds in some patients of 
these groups, and the pulse pressure was larger in all 
groups on recumbency. In severe mitral stenosis, 
constrictive pericarditis and left ventricular failure 
pressure was maintained from 6 seconds to through- 
out the entire strain period, and the effect was in- 
tensified in the recumbent position. The poststrain- 
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ing overshoot in general was absent when arterial 
pressure was maintained during the strain, and vice 
versa. Sustained arterial pressure response corre- 
lated with prolonged circulation time, decreased 
vital capacity and total lung volume. Ausculted 
blood pressure was sufficiently accurate to differen- 
tiate between sustained pressure response and an 
immediate fall, and to detect the presence or absence 
of an overshoot. 

As such, the arterial pressure response to the 
Valsalva maneuver can be utilized as a simple clini- 
cal test for pulmonary congestion. Pulmonary dysp- 
nea has been separated from cardiac; pulmonary 
congestion has been detected where unsuspected; 
and the effects of cardiac surgery on pulmonary con- 
gestion easily evaluated. 


The Effect of Hexamethonium on the Pulmonary 
and Systemic Resistances at Rest and during 
Exercise. O. J. Balchum, G. Gensini, S. G. Blount, 
Jr. University of Colorado School of Medicine, 
Denver. 

Hexamethonium was administered intrave- 
nously to 15 patients with mitral stenosis and pul- 
monary hypertension in a dosage sufficient to result 
in a significant drop in brachial artery pressure or 
until a maximum dosage of 75 mg. had been given. 
The cardiac output and the pulmonary and brachial 
arterial pressures were measured simultaneously in 
15 patients at rest and following hexamethonium. 
These measurements were repeated in 5 patients 
during exercise and again during exercise following 
the administration of hexamethonium. 

Hexamethonium had no significant effect on the 
cardiac index in the resting state, the average car- 
diac index at rest being 2.51 L./min./M.? and fol- 
lowing hexamethonium 2.59 L./min./M.? The de- 
crease in pulmonary arteriolar resistance was 25.6% 
and the decrease in total peripheral resistance was 
21.5%. Thus, from these studies there was no sig- 
nificant change in cardiac output; however, there 
was a significant decrease in both the pulmonary 
arteriolar and the peripheral resistances. 

During exercise there appeared to be a signifi- 
cant decrease in the cardiac index following the ad- 
ministration of hexamethonium. The mean cardiac 
index with exercise was 3.49 L./min./M.? while that 
following hexamethonium was 2.91 L./min./M.? The 
pulmonary arteriolar resistance increased slightly 
with exercise after hexamethonium. The total pe- 
ripheral resistance, on the other hand, exhibited a 
slight fall under similar conditions. 

With exercise and hexamethonium there ap- 
peared to be a significant decrease in the cardiac 
index, but no effect on the resistances of either the 
pulmonary or systemic vascular beds. 


The Effect of Reduction in Blood Pressure on Cere- 
bral and Renal Hemodynamics in Arteriosclerotic 
Patients. A. E. Parrish, J. Kleh and J. F. Faze- 
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kas. Georgetown and George Washington Uni- 
versity Medical Divisions of the D.C. General 
Hospital, D.C. Village, and the V. A. Hospital, 
Washington, D. C. 

Simultaneous studies of the effects of induced 
hypotension on renal and cerebral hemodynamics 
were made of 15 subjects with arteriosclerosis. 
Cerebral hemodynamics and metabolism were 
determined by Scheinberg’s modification of the 
Kety-Schmidt procedure, and renal function by the 
clearance of inulin and PAH. 

The mean arterial pressure was reduced at vary- 
ing rates by the intravenous administration of Arfo- 
nad in 7 subjects with benign hypertension, 3 with 
malignant hypertension and 5 normotensive sub- 
jects with generalized arteriosclerosis. The average 
reduction in pressure in the hypertensive group was 
70 mm. Hg, and for the normotensive subjects, 45 
mm. Hg. In all subjects an acute reduction in pres- 
sure within 5 to 10 minutes resulted in a widening 
of the cerebral arteriovenous oxygen difference and 
in anuria, and was accompanied by signs of cerebral 
vascular insufficiency, especially in these subjects 
with malignant hypertension. With a more gradual 
reduction of pressure (within 30 to 60 min.) to simi- 
lar values in the same subjects, no significant changes 
occurred in the rate of cerebral blood flow or in the 
effective renal plasma flow; however, a significant 
fall in glomerular filtration rate, urine flow, and so- 
dium excretion did occur. Potassium excretion re- 
mained unchanged. 

It would appear that in certain subjects with 
arteriosclerosis the brain and kidneys cannot com- 
pensate for rapid reduction in blood pressure. With 
a more gradual reduction of pressure, however, CBF 
and RBF are maintained, but the GFR and the ex- 
cretion of those substances dependent to a great 
extent on filtration are decreased. 


Serum Magnesium and Plasma Sodium Levels in 
Uncomplicated Essential Vascular Hypertension. 
Donald G. Albert, Yoshikazu Morita and Lloyd 
T. Isert. Wayne University College of Medicine, 
Detroit. 

As a preliminary study of magnesium metabo- 
lism in early hypertension, the serum magnesium 
and plasma sodium as well as potassium, chloride 
and bicarbonate levels were determined in 24 fasting 
patients with uncomplicated essential vascular hy- 
pertension. Blood samples were not obtained on pa- 
tients with cardiac failure or with renal disease. 
None of the patients had more than a trace of albu- 
min in the urine or a blood urea nitrogen over 25 
mg. % except in 1 patient with early malignant 
hypertension, with a BUN of 31 mg. %. The average 
diastolic pressure in the 24 patients was 125 mm. Hg 
(102 to 160 mm. Hg). One patient had a grade III 
and one had grade IV hypertensive retinopathy. All 
others had either grade I or grade II retinopathy. 
All studies were done in duplicate. 


The mean serum magnesium levels in the hy- 
pertensive patients was 1.38 + 0.12 mKq./L., as 
compared to 1.61 + 0.14 mEq./L. in the 43 norma] 
fasting adults, showing a significant decrease (P = 
<.001). 

The mean plasma sodium level in the hyperten- 
sive group was 147.7 + 5.6 mEq./L., as compared 
to our normal of 142 + 3.0 mEq./L., showing a sig- 
nificant increase. The mean plasma potassium con- 
centration was 4.23 mEq./L., compared to the nor- 
mal of 4.06 mEq./L. 

In 4 hypertensive patients with azotemia the 
serum magnesium levels were markedly elevated. 

One hypertensive patient, not included in the 
series, showed a spontaneous hypomagnesemia (1.12 
mKq./L.), together with spontaneous hypopotas- 
semia (1.98 mEq./L.) and hypernatremia (151 
mEq./L.) due to excessive secretion of mineral cor- 
ticoids, presumably Aldosterone. 

The significance of low serum magnesium and the 
elevated plasma sodium in hypertension is obscure, 
but may reflect an increased secretion of the adrenal 
mineral corticoids. 


The Effect of Ansolysen on Cerebral Hemodynamics 
and Metabolism in Subjects with Hypertension 
and Cerebral Vascular Disease. J. Kleh, A. E. 
Parrish and J. F. Fazekas. Georgetown and George 
Washington University Medical Division of the 
D. C. General Hospital, D. C. Village, and the 
V. A. Hospital, Washington, D. C. 

Ansolysen was administered in increasing doses 
to 7 subjects with hypertension and overt manifesta- 
tions of cerebral vascular disease, and its effects on 
cerebral hemodynamics and metabolism determined 
with the subjects in the horizontal and sitting posi- 
tions. 

It was difficult to titrate the exact amount of drug 
required to control the hypertension, and 5 of the 7 
subjects experienced from 1 to 5 episodes of acute 
cerebral vascular insufficiency. These episodes oc- 
curred with the subjects in both the sitting and 
standing positions, and blood pressures recorded as 
soon after these episodes as possible were either nor- 
mal or above. 

Despite these episodes, the mean arterial pres- 
sure, rate of cerebral blood flow and metabolism 
measured in the horizontal position were not signifi- 
cantly different from control values. On assuming 
the sitting position, 4 of the subjects showed a pre- 
cipitous reduction of pressure (158 to 107 mm. Hg), 
a widening of the cerebral arteriovenous oxygen dif- 
ference (5.60 to 8.60 vol.%), and a reduction in the 
rate of CBF (45.0 to 29.0 cc./100 Gm. brain/min.). 
Three of these subjects developed syncopal attacks 
during these studies. 

The effects of alterations in posture alone were 
determined in 4 of these subjects. The assumption 
of the sitting position was associated with a slight 
reduction in mean arterial pressure (158 to 143 mm. 
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Hg) and a fall in the rate of CBF (39.0 to 32 cc./ 
100 Gm. brain/min.). None of the subjects showed 
evidence of increased cerebral vascular insufficiency. 

These results demonstrate that the administra- 
tion of agents blocking postural vasoconstrictor re- 
flexes may be hazardous in subjects with hyperten- 
sive cerebral vascular disease. 


Studies on Water Diuresis and Pitressin Antidiure- 
sis in Treated and Untreated Hypertensive In- 
dividuals. William Hollander. Evans Memorial, 
Massachusetts Memorial Hospitals, and Boston 
University School of Medicine, Boston. 

Possible differences in water metabolism be- 
tween normotensive and hypertensive individuals 


were studied. Following a maximal water diuresis © 


induced by the infusion of 5% glucose in water at a 
rate of 12-15 cc./min., Pitressin (1 mU/Kg. i.v.) 
was given to 8 normotensive and 10 hypertensive 
individuals. The maximal urine flow in the hyper- 
tensive group averaged 5 cc./min. lower than that 
in the normotensive group, and was lowest in those 
with the most advanced renal disease. The duration 
and intensity of the subsequent Pitressin antidiure- 
sis were usually similar in the 2 groups. Simultane- 
ously with the initial diuresis, sodium excretion usu- 
ally increased in both groups without significant 
changes in PAH and inulin clearances. Unlike the 
normotensive patients, the hypertensives usually 
had further increases in sodium excretion which 
appeared late in the antidiuretic or in the recovery 
period. 

Seven of the 10 hypertensive individuals were 
restudied during chronic hypotensive drug treat- 
ment. Three were on hydralazine and reserpine, 2 on 
reserpine and 2 on pentolinium. The renal hemody- 
namics were unchanged but the maximal diuresis 
was usually greater (by 2-5 cc./min.) than before 
treatment while sodium excretion failed to increase 
further during the post-Pitressin periods. 

The studies indicate that: (1) Physiologic doses 
of exogenous Pitressin apparently are normally me- 
tabolized by hypertensive individuals. (2) Although 
abnormal renal hemodynamics may account in part 
for an inadequate water diuresis in some hyperten- 
sive patients, other factors influencing urine flow 
may also be involved. (3) Chronic hypotensive drug 
therapy tends to return not only the arterial pres- 
sure but also the renal excretion of sodium and water 
toward normal. 


Effect of Behavioral Disturbance on Blood Pressure 
of Cats. Alvin P. Shapiro and Paul W. Horn. De- 
partment of Internal Medicine, The University of 
Texas Southwestern Medical School, Dallas. 

___ The blood pressure of unanesthetized cats sub- 

jected to the conditioning methods devised by Mas- 

serman to develop experimental neuroses were stud- 
ied. Intact animals, those with unilateral nephrec- 
tomy or with unilateral figure-of-eight ligature of 
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the kidney, were continuously observed for as long 
as 24 months. Several animals were subjected to 
figure-of-eight ligation combined with removal of 
contralateral organ, or to choline-deficient diets, 
without conditioning. Plasma pepsinogen considered 
a reflection of gastric activity, was measured in all 
animals, to compare the effects of behavioral dis- 
turbances on 2 different organ systems. 

The following findings have been elicited: (1) 
The initial mean blood pressure averaged 155mm. Hg 
and was not significantly lowered by light Nembutal 
anesthesia. (2) During captivity, blood pressures 
tended to rise still further, several animals spontane- 
ously displaying occasional pressures above 200 mm. 
Hg. (3) Unilateral renal surgery did not significantly 
affect blood pressure, but ligation with removal of 
the contralateral kidney produced permanent eleva- 
tion above 200 mm. Hg. Choline-deficient diet had 
no effect. (4) The conditioning technics did not pro- 
duce neurotic behavior, but resulted rather in devel- 
opment of adaptive responses. (5) When compared 
to changes in blood pressure occurring in control 
cats, conditioning produced no significant elevation, 
either in normal animals or following unilateral sur- 
gery. (6) Although blood pressure of cats in captivity 
thus appeared elevated, permanent vascular changes 
were not detected. (7) An inverse relationship be- 
tween pepsinogen levels and height of blood pressure 
was suggested, lending credence to certain theories 
of organ specificity in psychosomatic disorders. 


The Mechanism of Reactive Hyperemia. J. Edwin 
Wood, Julius Litter and Robert W. Wilkins. Evans 
Memorial, Massachusetts Memorial Hospitals, 
Boston, Massachusetts, and Department of Medi- 
cine, Boston University School of Medicine, 
Boston. 

The roles of accumulated local vasodilator me- 
tabolites and/or reduced local intravascular pressure 
in producing the reactive hyperemia which follows 
the release of arterial occlusion were studied. 

Forearm blood flows of normal young men were 
measured plethysmographically at rest, and at 15- 
second intervals after 5 minutes of arterial occlusion 
until the flow had returned to the resting level. The 
increment in blood flow in excess of the resting level 
was called the reactive hyperemia blood flow 
(RHBF) and in 15 tests it averaged 18.8 cc. + 10.5 
cc./100 cc. tissue. 

Forearm metabolic activity was increased (thus 
increasing metabolite elaboration) by 30 seconds of 
fist clenching during the occlusion period. This in- 
creased the average RHBF in 6 tests to 59.4 cc. + 
8.2 cc. 

The fall in local arterial pressure which follows 
sudden arterial occlusion was prevented by venous 
congestion to 95 mm. Hg prior to arterial occlusion. 
This reduced subsequent RHBF in 6 tests by 21 to 
51%. It was found that this reduction could be 
blocked if in the same experiment plethysmographic 








pressure surrounding the forearm was raised to 100 
mm. Hg immediately following the application of 
arterial occlusion. However, the greater RHBF of a 
previously exercised forearm was not measurably 
altered by first preventing the fall in local arterial 
pressure. 

It is concluded that accumulation of vasodilator 
metabolites and reduction of arterial pressure make 
important independent contributions to the produc- 
tion of reactive hyperemia in the resting forearm, 
but the more intense reactive hyperemia of the exer- 
cised forearm is due almost exclusively to vasodila- 
tor metabolites. 


A Thermoregulated Cool Box (As a Substitute for a 
Thermoregulated Cool Room) to Measure Blood 
Flow in Peripheral Arterial Disease. Raymond 
Penneys. Vascular Section, Robinette Foundation, 
Hospital of the University of Pennsylvania, Phila- 
delphia. 

In patients with peripheral arterial disease, cu- 
taneous blood flow in the affected extremity can be 
measured by the reflex vasodilatation test. In this 
test the environmental air must be cool (approxi- 
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mately 20°C.) and reasonably constant (+1°C.) in 
order that the skin temperature-air temperature 
relationship be a valid measurement of blood flow. 
In the past, this exposure to cool air has required 
that the patient be placed in a thermoregulated cool 
room. In the present experiments, a thermoregulated 
cool box has been substituted for the thermoregu- 
lated cool room. Only the distal portion of the ex. 
tremity on which blood flow measurements are to 
be made is inserted in the box; the remainder of the 
subject stays in an ordinary room, with uncontrolled 
air temperature. With this cool box, reflex vasodila- 
tation tests were made on the feet of patients having 
peripheral arterial disease (31 observations) and of 
normal subjects (22 observations) and the results 
were compared to those obtained by the standard 
test, using the cool room. Excellent agreement was 
found to exist between the two methods; the corre- 
lation coefficient (r) was 0.9 for the patients with 
arterial disease. It is concluded that such a thermo- 
regulated cool box will make reliable measurements 
of blood flow in the extremities more available in 
the management of peripheral arterial disease. 
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The Electrophoretic Analysis of Normal Synovial 
Fluid. David Platt, K. Lemone Yielding, Howard 
L. Holley and Ward Pigman. Departments of 
Biochemistry and Medicine, Medical-Dental 
School, University of Alabama, Birmingham. 
(Aided by a grant from the National Institute 
of Arthritis and Metabolic Diseases.) 

The electrophoretic patterns of normal syno- 
vial fluid differ significantly from those of rheuma- 
toid arthritis and those of traumatic synovial 
fluids. One significant difference between the normal 
fluids and the synovial fluids is the frequent presence 
in normal fluid of 2 components which migrate 
faster than the albumin fraction. Seven of the 11 
normal fluids subjected to electrophoretic analysis 
contained the 2 rapidly migrating components. 
One of the 2 components has been named the pi 
component to distinguish it from the previously 
known hyaluronic acid peak. 

The relative mobilities of the normal synovial 
fluid components vary from those of rheumatoid 
arthritis and traumatic synovial fluid components. 
These differences appear mainly in the hyaluronic 
acid, alpha, and beta globulin fractions. The A/G 
ratio of the normal fluids is higher than that of 
rheumatoid arthritic synovial fluid. 

The electrophoretic analyses of synovial fluid 
were carried out using the Perkin-Elmer Model 38 
Tiselius electrophoresis apparatus. The buffer used 
in this investigation was a veronal buffer (pH 8.6, 
ionic strength 0.1). The relative mobilities were 





determined by comparing the mobilities of the 
various components with that of the albumin 
fraction. 


The Relationship of Sydenham’s Chorea to Group 
A Streptococcal Infection. Angelo Tarants and 
Gene H. Stollerman. Irvington House, Irvington- 
on-Hudson, New York and the Department of 
Medicine, New York University College of 
Medicine, New York City. (Aided by a grant 
from the Masonic Foundation for Medical Re- 
search and Human Welfare.) 

An attempt was made to determine whether 
Sydenham’s chorea differed from other manifesta- 
tions of rheumatic fever in its relationship to strep- 
tococcal infection, inasmuch as the isolated ap- 
pearance of chorea is often unassociated with apparent 
evidence of such infection. 

A study of the immune response to group A 
streptococci was made over prolonged periods in 92 
patients who developed chorea at various stages of 
rheumatic fever or as an isolated finding. Serum 
and cerebrospinal fluid titers of antistreptolysin 0, 
antistreptokinase and antihyaluronidase were anal- 
yzed and all patients were maintained on rigid 
antistreptococcal chemoprophylaxis to prevent in- 
tercurrent infection. 

When chorea and other manifestations of 
rheumatic fever occurred in the same patient, 
chorea tended to appear late in the course of the 
disease. There was often a biphasic pattern with 4 
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lag period between the onset of polyarthritis or 
carditis and the onset of chorea. There was a pro- 
gressive fall in antibody titer during this lag period 
so that the delayed appearance of chorea was not 
due to intercurrent infection. Seven months was 
the longest lag period observed. Beyond this in- 
terval subsequent new attacks of chorea were shown 
to follow new streptococcal infection. 

Specific streptococcal antibodies were found to 
be elevated in most cases of chorea when this syn- 
drome appeared within the first few months of 
rheumatic fever. The later appearance of chorea 
was associated with lower antibody levels when the 
latter rapidly declined. Antibody determinations in 
the spinal fluid of patients with active chorea failed 
to show a difference from a control group of rheu- 
matic fever patients without chorea. 

The results suggest that the different manifesta- 
tions of rheumatic fever do not bear the same tem- 
poral relationship to streptococcal infection, though 
their causal relationship to it is probably similar. 


A Study of Changes in Serum Concentrations of 
the Enzyme, Glutamic-Oxalacetic Transaminase 
in Rheumatic Fever. Irwin Nydick, James Tang, 
Gene H. Stollermann, Felix Wréblewski and John 
S. LaDue. Department of Medicine, Memorial 
Center for Cancer and Allied Diseases and Irving- 
ton House, New York City. 

A simple, accurate spectrophotometric test 
for the analysis of the serum concentration of the 
enzyme, glutamic oxalacetic transaminase (SGO-T) 
has been previously devised. Studies have shown this 
enzyme to be most concentrated in heart muscle 
and to rise precipitously in the serum following 
myocardial necrosis in man and experimental ani- 
mals. The theoretic and clinical importance of 
testing for necrosis of the myocardial fiber, per se, 
in rheumatic fever is the basis of the present study. 

Sixty-one rheumatic subjects in all stages of 
the disease were studied. Of 26 patients with active 
carditis, 15 were found with abnormal serum levels 
at some time during this stage. Of 23 “inactive” 
patients with a definite recent or past history of 
carditis, all sera analyzed were within the range of 
normal. Eight patients with noncardiac rheumatic 
manifestations were studied, only 1 of whom de- 
veloped abnormal serum concentrations of SGO-T 
at some time. This patient subsequently developed 
equivocal signs of an active carditis. Four rheumatic 
subjects who developed virus pneumonia were 
studied. In one, an evanescent, slight elevation of 
SGO-T was seen at a time when his EKG showed 
grossly abnormal T waves, probably the result of 
the mild myocarditis occasionally seen with virus 
pneumonia. 

There was no obvious relationship of the 
8GO-T to levels of the various “acute phase reac- 
tants.” When ESR, CRP (C-reactive protein) and 
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WBC were normal during antirheumatic therapy, 
there were often striking rises of SGO-T. 

The clinical course of carditis did not con- 
sistently parallel fluctuations in the enzyme levels. 
Some patients with severe carditis and congestive 
heart failure had normal levels; others with low- 
grade carditis were seen with 5-fold increases. 

Aspirin and steroid therapy have had variable 
relationships to changes in the SGO-T in the few 
patients studied. 


The Effect of Surgical Trauma and the Rheumatic 
State on C-Reactive Protein Formation. Irving 
G. Kroop and Nathan H. Shackman. Jewish 
Chronic Disease Hospital and Jewish Hospital, 
Brooklyn. (Aided by a grant from Schieffelin & 
Company.) 

C-reactive protein (CRP) is an abnormal serum 
globulin formed by the body in response to such 
varied stimuli as trauma, infection and neoplasia. 
The site and mechanism of its formation are un- 
known. CRP may be absent in chorea, erythema 
marginatum, subcutaneous nodules, and in pa- 
tients with Aschoff bodies in the auricular myocar- 
dium. These observations and the occasional ab- 
sence of CRP in acute myocardial infarction, for 5 
to 9 days after onset, suggest that CRP does not 
appear until a certain degree of inflammation is 
present. 

To test this hypothesis serial postoperative 
CRP determinations were done on the sera of 27 
patients, 10 of whom had mitral commissurotomies. 
All patients showed a negative CRP test preopera- 
tively and none suffered from liver disease or endo- 
crine dysfunction. The CRP was determined in 
capillary tubes by precipitation from the serum with 
anti-CRP rabbit serum. 

CRP was detected 7 to 11 hours after mitral 
commissurotomy and other cardiac or pulmonary 
surgery; 6 to 10 hours after laparotomy and chole- 
cystectomy; and 10 to 13 hours after hemorrhoidec- 
tomy, herniorrhaphy and subtotal thyroidectomy. 
A delay of 22 and 48 hours was noted in 2 patients 
after excision of a localized fibroadenoma of the 
breast. 

These observations show that the strong 
stimulus of major surgery evokes a similar and 
rapid CRP response in both rheumatic and non- 
rheumatic subjects. The delayed CRP response 
after the weaker stimulus of minor surgery sug- 
gests that a certain degree of inflammation must 
develop before CRP appears. 


A Critical Evaluation of the High Percentage of 
Positive Reactions to Intradermal Skin Testing 
to Common Allergens in Nonallergic Individuals. 
Philip C. Johnson and Virginia Underwood. 
Radioisotope Unit, V. A. Hospital, Oklahoma 
City, Oklahoma. 

The literature on allergy has documented the 
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fact that there is a high correlation between clinical 
allergy and skin reactions in hay fever and a much 
lower correlation in food allergy, asthma and ec- 
zema. No investigators have attempted to find the 
true incidence of positive skin reactions in a large 
series of nonallergic individuals. In an attempt to 
determine the percentage of positive reactors in a 
nonallergic population, 606 healthy young males 
were carefully interviewed to eliminate any who had 
even a suggestion of an allergic history. Nineteen 
per cent of the group were eliminated in this way. 

One intradermal skin test to a common aller- 
gen was given to 473. They were not told why the 
skin test was given or whether anything would hap- 
pen after the injection. A positive reaction was 
given by 75% of the 158 subjects tested with Endo 


house dust. A 3 or 4 plus reaction was given by 
37%. A positive reaction was given by 46% of 94 
subjects tested with an equal mixture of giant and 
dwarf ragweed. A 3 or 4 plus reaction was given by 
13%. A positive reaction was given by 62% of 103 
subjects tested with an equal mixture of Orchard, 
Timothy and June grass. A 3 or 4 plus reaction was 
given by 15%. A positive reaction was given by 60% 
of 95 subjects to an equal mixture of Alternaria 
and Hormodendrum. A 3 or 4 plus reaction was 
given by 9%. 

This series suggests that the percentage of 
healthy nonallergic individuals who react to intra- 
dermal skin tests approaches the percentage of 
positive reactions reported in patients with eczema 
and food allergy. 
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Studies on the Rate of Peripheral Degradation of 
Thyroid Hormone. Kenneth Sterling and Robert 
B. Chodos. Department of Medicine, State 
University of New York Upstate Medical Center 
and the Radioisotope Unit, V. A. Hospital, 
Syracuse. 

Estimation of the magnitude and turnover of 
the total body pool of thyroid hormone outside the 
thyroid gland has been undertaken with the aid of 
I'5!labeled 1-thyroxine. The rate of disappearance 
of plasma radioactivity following the intravenous 
injection of tracer amounts of radiothyroxine was 
employed to determine the hormone degradation 
rate. 

The extrathyroidal organic iodine (EOI) pool 
was determined from disappearance curves by the 
isotope dilution principle. The product of the 
disappearance rate and the EOI pool yielded an 
estimate of the rate of hormone degradation in 
pg.I/day. 

In a series of normal volunteers the daily rate 
varied from 51 to 58 wg. organic iodine. The values 
in myxedematous patients ranged from 10 to 22 yg. 
Thyrotoxic patients, partially controlled on anti- 
thyroid drugs, had rates in excess of 100 ug. of 
iodine per day. Subjects with hypermetabolism un- 
related to primary endocrine disease (e. g. leukemia, 
fever) exhibited elevated hormone degradation 
rates—more than 100 yg. per day. 

In chronic and acute liver disease the kinetic 
data did not differ significantly from normal. 

Large intravenous doses of 1-thyroxine in 
myxedema failed to alter the radioactivity disap- 
pearance curve prior to onset of calorigenic effect. 
These findings suggest that the peripheral tissue 
metabolism may be of major importance in deter- 
mining hormone degradation rate. 


Determination of Protein-Bound Radioiodine with 
an Anion Exchange Resin. Leslie Zieve, William 
Vogel and Alvin Schultz. Department of Medicine 
and Radioisotope Unit, V. A. Hospital and Uni- 
versity of Minnesota, Minneapolis. 

Systematic loss of protein-bound iodine has 
been observed with the standard procedure utiliz- 
ing protein precipitation and washing with tri- 
chloracetic acid (TCA). Approximately 3% of the 
protein-bound radioactivity is lost with each wash, 
yielding a total loss of approximately 12% with the 
standard procedure. By the end of the fourth TCA 
wash over 90% of the radioactivity in the wash 
solution is butanol extractable. 

Passage of plasma through a column of Amber- 
lite resin removes inorganic iodine efficiently. Pro- 
tein-bound iodine is also lost with each resin passage 
(38-5%). A small amount of water is lost by the 
plasma in passing through the resin column, the 
protein concentration of the effluent increasing by 
about 1-2%. The first 3 cm. of the 21 cm. resin 
column remove 85-90% of the radioactivity re- 
tained by the column, the last 18 em. 5-20%. One 
passage of plasma through a resin column yields 
PBI'* values that are approximately 4% lower than 
those obtained with dialysis. Conversion ratios 
based upon resin values were essentially similar to 
those obtained with dialysis, being on the average 
1% lower. 

Passage of plasma through 1 resin column is 
recommended as a simple and effective way of re- 
moving inorganic I'** no matter how large the 
amount of radioactivity being processed. 


The Effects of Hyperthyroidism on the Circulatory 
System. Frederick N. Talmers, Timothy J. Regan, 
Valentino DeFazio, Leonard Leight and Harper 
K. Hellems. Department of Medicine, Wayne 
University College of Medicine, Detroit. 
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To determine the effects of hyperthyroidism 
on the circulatory system, hemodynamic studies 
were carried out in 14 patients at rest and 9 patients 
during mild exercise before antithyroid therapy was 
instituted. The clinical diagnosis of hyperthyrodism 
was confirmed in each case by an increased BMR 
and an elevated RAI uptake. Seven patients had 
cardiac enlargement; in none was there thought to 
be underlying cardiac disease. 

The average oxygen consumption was 192 cc./ 
min./M2 at rest, and on exercise increased to 331 
ec. /min./M.? Cardiac index was above normal, aver- 
aging 5.34 L./min./M.? at rest, and on exercise in- 
creased only slightly to 6.23 L./min./M.? In 2 of 
the exercised patients there was a decrease in car- 
diac index, and in 3 others the increase in flow per 
100 cc. increase in oxygen consumption was below 
normal. Stroke index at rest averaged 56 cc./beat/ 
M2, and on exercise averaged 54 cc./beat/M.?, an 
increase being observed in only 1 of the 9 exercised 
patients. Pulmonary capillary pressure averaged 10 
mm. Hg at rest, and on exercise increased to above 
normal in 2 and remained unchanged in 7 patients. 
Puimonary artery pressure was 37/15 with a mean of 
24 mm. Hg at rest, and increased significantly on 
exercise in 4 patients independent of changes in 
capillary pressure in 2, and associated with an in- 
crease in capillary pressure to an abnormal level in 
the other 2. 

It is concluded (1) that the alterations in rest- 
ing hemodynamics in hyperthyroidism are similar 
to alterations of hemodynamics produced by epi- 
nephrine administration, and (2) that hyperthy- 
roidism alters the heart’s ability to respond to 
exercise in a normal manner. 


The Relationship Between Clinical and Laboratory 
Findings in Hyperthyroidism and the Response 
to Radioiodine Therapy. Marvin L. Mitchell, 
Belton A. Burrows and Joseph F. Ross. Radio- 
isotope Unit, Boston V. A. Hospital, and the 
Boston University School of Medicine, Boston. 

Factors influencing the response to radioiodine 
therapy for hyperthyroidism have been evaluated 
in 62 patients followed for 1 year or more after re- 
mission was obtained. A standardized dose of 10,000 
rep (roentgen equivalent physical) was prescribed 
for both the initial dose, and when necessary, for 
subsequent doses, which were given only at in- 
tervals of 3 or more months. 

Patients with progressive exophthalmos and/or 
pretibial myxedema were more likely to require 
repeated doses, as were those whose serum protein- 
bound iodine concentration was greater than 15 ug.%, 
or in whom the “effective half-life” was less than 2 
days. Patients developing permanent hypothy- 
roidism were in the single dose group and presented 
relatively mild thyrotoxicosis. 

Remission was attained in approximately 60% 
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of patients following the initial dose of approxi- 
mately 10,000 rep. However, no patient with a 
maximum tracer radioiodine uptake of less than 
60% required more than the single therapeutic dose. 
The incidence of hypothyroidism was between 2 
and 3% following the initial dose. A second thera- 
peutic dose of equal size resulted in approximately 
70% of remissions, but without hypothyroidism. 

It appears likely that treatment with radioac- 
tive iodine could be more vigorous from the start in 
patients with progressive exophthalmos, pretibial 
myxedema, greatly elevated protein-bound iodine, 
rapid turnover time of the radioiodine or other 
evidence of severe thyrotoxicosis, and that second 
and subsequent therapeutic doses could be larger 
than the initial one without increasing the incidence 
of hypothyroidism. 


The Influence of the Thyroid on Adrenocortical 
Function. Marvin E. Levin and William H. 
Daughaday. Washington University School of 
Medicine, Department of Internal Medicine, St. 
Louis. 

The effects of the thyroid hormone on adreno- 
cortical function have been reinvestigated because 
of previous conflicting clinical and experimental 
reports. 

In hyperthyroidism we have found the average 
24-hour urinary 17-hydroxycorticosteroids (17- 
OHCS) to be 10.1 mg., in myxedema 2.5 mg. and in 
a control group of hospitalized patients 8.7 mg. It 
would appear that there is no significant elevation 
of adrenal activity in hyperthyroidism, although 
adrenal function is depressed in myxedema. 

The rate of disappearance of hydrocortisone 
from the blood of these patients after intravenous 
administration over a 4-hour period was measured. 
In hyperthyroidism the plasma 17-OHCS rose less 
during and fell more rapidly after the infusion than 
in control subjects. The ability of myxedematous 
subjects to remove hydrocortisone from the blood 
was impaired. Measurements of urinary 17-OHCS 
indicate that these differences in plasma 17-OHCS 
level could not be attributed to alteration in renal 
clearance, as patients with hyperthyroidism ex- 
creted a smaller fraction of the administered dose 
than did the controls. The finding of normal plasma 
17-OHCS in myxedema in the presence of low uri- 
nary steroids has been attributed to a slower rate 
of degradation. 

In contrast to clinical hyperthyroidism, hyper- 
thyroidism in guinea pigs induced with thyroxine 
results in a 3-fold increase in urinary 17-OHCS 
excretion. 

These studies indicate that the thyroid hormone 
influences the rate of utilization of hydrocortisone. 
Since in clinical hyperthyroidism adrenocortical 
activity may be inadequate, cortisone treatment 
would be indicated in thyroid crisis. 
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Metabolic Studies of I'*'-labeled Insulin in Normals 
and Diabetics. George W. Welsh, Elaine D. 
Henley, Robert H. Williams and Neil J. Elgee. 
University of Washington School of Medicine, 
Seattle. 

Insulin inactivation and availability, as fac- 
tors in carbohydrate metabolism, may be germane 
to the etiology and course of diabetes mellitus. To 
investigate this, the plasma distribution and degrada- 
tion and urinary excretion of radioactivity following 
administration of I'*-labeled insulin were compared 
in diabetics and normals. 

Tracer amounts of labeled insulin were given 
intravenously to 15 nondiabetic controls and 40 
diabetics of varying types and severity. Plasma and 
urine samples, collected at predetermined times, 
were precipitated with trichloracetic acid. Radio- 
activity in the precipitate (presumably insulin- 
bound) and supernatant (degradation products) 
was measured. Thyroid radioactivity was deter- 
mined by surface counting. Some plasma samples 
were incubated in vitro with labeled insulin and the 
percentage of degradation measured. 

All controls showed rapidly decreasing concen- 
trations of plasma precipitable radioactivity, from 
the initial theoretic 100% to an average of 20% of 
dose in 15 minutes and 7.5% in 60 minutes. Dia- 
betics, however, maintained markedly higher levels, 
up to 80% in 60 minutes. Nonprecipitable plasma 
radioactivity increased progressively in controls, 
but remained at lower levels in diabetics. Urinary 
radioactivity in controls averaged 10% of dose in 
60 minutes; diabetics excreted significantly less. 
Epithyroid uptakes were significantly higher in 
controls. Diabetic plasma showed less ability to 
degrade labeled insulin in vitro. 

Since, in diabetics, plasma concentrations of 
labeled insulin remain higher, and degradation is 
less, there are specific factors, as yet undefined, 
which interfere with the dispersion, degradation and 
perhaps utilization of this insulin by cells. These 
studies suggest that the factors are extracellular; 
additional studies of intracellular metabolism are in 
progress. 


The Effect of Various Disease States on the In- 
travenous Glucose Tolerance and Glucose Insulin 
Tolerance Test. Charles L. Spurr, Jester J. Waller, 
Jr. and Samuel H. Stribling. Veterans Adminis- 
tration Hospital and the Department of Medicine, 
Baylor University College of Medicine, Houston. 

Determinations of the rate of disappearance 
of glucose from the blood after intravenous ad- 
ministration, using the glucose tolerance test 

(GTT) and the glucose insulin tolerance test 

(GITT) have been made in normal individuals and 

patients with various disorders. The rates are de- 

termined applying the monomolecular velocity 
equation. 
Glucose was given intravenously, 25 Gm. over 


a 3-minute period, and sampling was done for } 
hour. Insulin, 0.05 U/Kg., was used after the glucose 
injection in the GITT. Rates are expressed as 
mg.%/min. Noting the absolute change in rate 
between the GITT and the GTT as insulin response 
(IR), we observed the responsiveness of the glucose 
utilization mechanism to insulin. 

The following are the mean and standard devia- 
tion of the GTT’s and IR’s respectively: Normals 
(25), 3.0 + 0.5 and 5.6 + 1.6; mild diabetics (7), 
1.5 + 0.2 and 4.8 + 2.8; severe diabetics (12), 0.8 + 
0.2 and 4.8 + 2.8; cirrhosis (11), 1.5 + 0.4 and 
4.1 + 1.5; hypopituitarism (9), 3.8 + 1.5 and 2.2 + 
1.6. During long-term ACTH and steroid therapy 
(14), the GTT was diabetic in 57% and the IR 
subnormal in 43%, while for short term ACTH (7), 
prior to administration, the mean of the GTT was 
3.1 and, during treatment, 1.9 mg%/min. P values 
for this data $0.01. 

The disappearance rates in normals are con- 
stant and reproducible and there are statistically 
significant changes characteristic of the above 
disease states. Interpretation by this method allows 
more accurate differentiation between normal and 
borderline states of glucose utilization and insulin 
responsiveness. It permits evaluation by a single 
numeric expression. 


Further Studies on a Test for the ‘‘Prediction” of 
Diabetes Mellitus. Stefan S. Fajans and Jerome 
W. Conn. Ann Arbor, Michigan. 

The purpose of this study is to determine 
whether one can predict which presently nondiabetic 
individuals with a family history of diabetes will 
eventually develop diabetes. We have reported data 
on this problem which deal with our initial experi- 
ence with a cortisone-modified glucose tolerance 
test. The present report includes results obtained 
in 300 individuals. 

Twenty-four % of 215 apparently healthy rela- 
tives of diabetic patients were found to have unsus- 
pected diabetes before any prediction test was done. 
This compares with 2% of normal control subjects 
with no known family history of diabetes. 

The remaining 76% of 215 individuals with a 
family history of diabetes serve as the most impor- 
tant subjects of this investigation, since they demon- 
strate no abnormality of carbohydrate tolerance. 
Of these, 25% gave a response to the cortisone- 
glucose tolerance test which was observed in only 
3% of people without a family history of diabetes, 
and in 93% of subjects with known diabetes. 

Seven diabetics, previously obese, showed 
normal glucose tolerance tests after weight reduc- 
tion. The cortisone-glucose tolerance test now gave 
& positive indication of potential diabetes in all. 

It is highly significant that this test is capable 
of separating the nondiabetic relatives of diabetic 
patients into 2 distinct groups; one group responding 
to the test as do diabetics and the other group I 
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sponding as do the controls. Serial studies on all of 
these groups to be continued over future years may 
indicate whether or not this test is predicting future 
diabetics. 


Sorbitol Feeding in Diabetic Patients. Charles R. 
Shuman, Robert L. Kemp, Richard Coyne and 
Michael G. Wohl. Temple University Hospital 
and Metabolic Division, Philadelphia General 
Hospital, Philadelphia. 

Sorbitol is a sugar alcohol prepared for com- 
mercial use by the hydrogenation of glucose. Be- 
cause of its sweet flavor it has been recommended 
for use in dietetic food products to which it lends 
palatability and bulk. In the present study, sorbitol 
was administered as a frozen dessert preparation to a 
series of 38 diabetic patients. The increasing interest 
in sorbitol as a sweetening agent for a variety of 
foods and beverages which may in the future be 
used in diabetics stimulated these studies on a 
practical aspect of the problem. Our patients were 
maintained on a calculated diet for one to 2 weeks 
with appropriate insulin doses to maintain metabolic 
control prior to the administration of the sorbitol 
preparation. During the control period, blood glu- 
cose levels were obtained in the fasting and post- 
prandial periods of the day. In some instances, 24 
hour urine glucose concentrations were determined. 
The sorbitol preparation was given with meals in 
addition to the prescribed diet; no effort was made 
to replace the carbohydrate allowance of the diet 
with the value supplied in this dessert. The blood 
glucose levels were determined at same periods and 
24-hour urine glucose values were obtained during 
the 5 to 7 consecutive days of sorbitol feeding. The 
results of these studies revealed that in mild or 
moderate diabetics the feeding of sorbitol dessert 
produced no significant alteration of the diurnal 
blood glucose values nor in the quantity of urinary 
glucose excretion. The slow absorption of sorbitol 
from the gastrointestinal tract and its relatively 
slow conversion to glycogen through fructose prior 
to its availability as glucose may account for the 
absence of measurable effect upon the insulin re- 
quirements in diabetes mellitus or upon the met- 
abolic states of these patients. 

If further studies support these findings it is 
possible that sorbitol containing products may be 
permitted in the diabetic diet without substitution 
for its caloric equivalent. 


Determination of Urinary 11-Oxygenated-17-Keto- 
genic Steroids. I: Method. H. H. Wotiz, H. M. 
Lemon and P. Marcus. Department of Biochem- 
istry and Medicine, Boston University School 
of Medicine. (Aided by grants from the U. 8. P. 
H. 8. and American Cancer Society.) 

A method was worked out to determine collec- 

tively 11-oxygenated adrenal steroids of the C” 

and C* series. The a-ketol side chain has been oxi- 
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dized with chromic acid to give the corresponding 
17-ketosteroid simultaneous with oxidation of the 
ring hydroxyls to ketones. Optimal chromic acid 
concentration and time curves were determined 
for cortisone, cortisol, and tetrahydrocortisone, both 
in aqueous solutions and in urines from patients suf- 
fering from adenohypophyseal insufficiency and not 
receiving corticoids. After oxidation and extraction 
the residue was paper chromatographed in a ligroine 
propylene glycol system, the proper zone eluted and 
reacted with Zimmermann reagent. Recoveries of 
pure steroids added to water or urine varied from 
92-105%. Recoveries of pure steroids added to 
water or urine and oxidized varied from 70-80%. 
Since the major urinary excretion products are all 
saturated in ring A, oxidation produced primarily 
(75% yield) a mixture of etiocholane-3,11,17- 
trione and androstane-3,11,17-trione. These two 
substances do not separate on paper; therefore, only 
a single measurement was necessary. 

Experiments on urines alone showed constant 
recovery over a range of concentration of 2-25 mg. 
of steroid with 20 mg. of chromic acid over periods 
of time ranging from 2-3 hours. This assay method 
incorporates the major adrenocortical hormones— 
tetrahydrocortisone, tetrahydrocortisol and the 
11-oxygenated etiocholanolones and androsterones. 


Determination of Urinary 11-Oxygenated-17-Keto- 
genic Steroids. II. Clinical Evaluation. H. M. 
Lemon, H. H. Wotiz and M. S. Freedman. De- 
partments of Medicine and Biochemistry, Boston 
University School of Medicine. (Aided by grants 
from the U. S. P. H. S., American Cancer So- 
ciety and Organon, Inc.) 

The amount of 3,11,17-etiocholanetrione (and 
androstanetrione) extracted from more than 100 
urines after incubation with beta-glucuronidase and 
oxidation with chromic acid has been determined 
in healthy volunteers, ambulatory patients with 
chronic disease and those with endocrine disorders. 
Simultaneous urinary creatinine and 17-ketosteroid 
assays have also been made. Healthy males excreted 
2-9 mg./24 hr., females 2-4 mg./24 hr. of the tri- 
ones, in contrast to patients with adenohypophyseal 
insufficiency maintained on desoxycorticosterone, 
testosterone and thyroid who excreted less than 100 
ug./24 hr. Long-active adrenocorticotropin therapy 
after 72 hours increased the trione excretion of these 
patients to normal. ACTH gel therapy (20 U) in- 
creased 17-ketosteroid excretion of volunteers by 
20%, etiocholanetrione and androstanetrione ex- 
cretion by 40-150%. Females with untreated Cush- 
ing’s syndrome and adrenogenital syndrome 
excreted 7.0 and 11.5 mg./24 hr. respectively. 
Patients with bronchial asthma usually excreted 
normal amounts of these triones. 

Etiocholanetrione and its isomer androstane- 
trione are products derived from urinary tetrahydro- 
cortisone, tetrahydrocortisol and 11-oxygenated 
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adrenal androgens. The quantitative assay of these 
triones in urine appears to be an index of adrenal 
function. 


Promotion of Fecal Potassium Excretion by Adrenal 
Steroids. A. Gorman Hills, David W. Parsons 
and George D. Webster, Jr. Edward B. Robinette 
Foundation, Medical Clinic, Hospital of the 
University of Pennsylvania and the Harrison 
Department of Surgical Research, School of 
Medicine, University of Pennsylvania, Phila- 
delphia. (Aided by a grant from the National 
Heart Institute and the U.S. P. H. 8.) 

The effect of adrenal steroids upon fecal ex- 
cretion of electrolytes was studied in man by ob- 
serving effects of withdrawal of maintenance steroid 
therapy (cortisone with or without desoxycorticos- 
terone) from adrenal-deficient subjects on constant 
diet. Seven such subjects were deprived for 3 days 
(average) after a 3 day-control period, of their cus- 
tomary maintenance steroid. Except for simultane- 
ous withdrawal of supplemental enteric-coated so- 
dium chloride in 5 patients, no other change of 
regime was made. Upon hormone withdrawal fecal 
potassium excretion was markedly reduced in all 
7 patients; the mean decrease was 7.8 mEq./24 hr., 
or 53% of mean control values, a highly significant 
change (P = <.001). Fecal nitrogen excretion did 
not consistently decrease; the mean decrease for the 
group was relatively small (0.13 Gm./24 hr., or 
7%) and nonsignificant. Fecal excretion of sodium 
and chloride decreased slightly in 6 out of 7 of the 
patients, and the diminution of chloride excretion 
was statistically significant. However, when enteric- 
coated sodium chloride supplements were withdrawn 
from 7 similarly studied control subjects not re- 
quiring exogenous hormone, fecal sodium and chlo- 
ride excetion diminished in 6. Decrease of fecal po- 
tassium was not consistently found to ensue fol- 
lowing the salt withdrawal, and the largest decrease 
observed was comparatively smal) (3.1 mEq./24 hr.). 

The data indicate that adrenal steroids can 
either enhance secretion or diminish reabsorption of 
potassium by the lower bowel, and point to sus- 
tenance by normal adrenal cortical secretion of po- 
tassium elimination via the stool. 


Excretion and Isolation Methods for Urinary 
Aldosterone. Jacques Genest, Eric Koiw, Woj- 
ciech Nowaczynski, Moe Goldner and Paul Steyer- 
mark. Clinical Research Department, Hétel- 
Dieu Hospital, Montreal, Canada. 

Because of the infinitesimal concentration of 
aldosterone in biologic fluids it is essential to estab- 
lish the best procedures for extracting and isolating 
this steroid to a high degree of purity. Results fol- 
lowing aldosterone infusions (100 yg./12 hr.) to 
3 normal subjects, show that, of the extraction- 
hydrolysis procedures studied, more aldosterone is 
recovered from the urine after extraction at pH 7 


followed by re-extraction after 8-glucuronidase 
hydrolysis than by the same enzyme hydrolysis 
alone or by immediate extraction at pH 1 followed 
by re-extraction after 24 hours at room temperature, 
Extraction is done by shaking for 5 minutes each 
time with 4 successive 1/5 portions of chloroform. 
Alkali washings are necessary in order to make pos- 
sible the paper chromatographic separation. Ben- 
zene and water partition of the chloroform residue 
was discarded because of loss of an important so- 
dium-retaining activity in the benzene fraction. The 
extract residue dissolved in 80% aqueous methanol 
is chromatographed in Zaffaroni’s propylene glycol 
toluene system for 96 hours at room temperature. 
The zone corresponding to the cortisone and aldos- 
terone region is eluted with 80% aqueous methanol 
and the eluate is rechromatographed in Bush’s C 
system (toluene ethyl acetate/50% aqueous metha- 
nol). The eluate from the aldosterone zone obtained 
in this second system is analyzed for sodium-re- 
taining activity by our bioasasy method. Using 
known quantities of aldosterone, a 10 to 12% loss 
was found after elution from the chromatogram. 


Bioassay for Aldosterone and Other Sodium-Active 
Corticosteroids. Jacques Genest, Raymond Robil- 
lard, Gilles Tremblay and Lidia Adamkiewicz. 
Clinical Research Department, Hétel-Dieu Hos- 
pital, Montreal, Canada. 

Forty-eight hours after bilateral adrenalec- 
tomy, the urethra of male rats, weighing 150-180 
Gm. are ligated and 0.1 ml. containing varying doses 
of steroids or of urinary extracts dissolved in ethanol 
is injected subcutaneously. Four hours later the 
bladder urine is collected and total urinary sodium 
and Na/K ratio are determined as indices of aldos- 
terone activity. Results are expressed in per cent 
change from a control group receiving 0.1 mi. 
ethanol. 

By plotting the log of the dose given against the 
per cent change, a straight line is obtained for so- 
dium excretion and the Na/K ratio between doses of 
0.5 to 20 ug. DOC and 0.04 to 0.8 yg. aldosterone. In 
this bioassay, aldosterone is found to be 25 times 
more active than DOC. Hydrocortisone (2-20 ug.) 
and cortisone (2-50 wg.) produce a slight decrease in 
sodium and potassium excretion and in the Na/K 
ratio. Addition of cortisone (1-5 ug.) to a constant 
amount of aldosterone (0.2 ug.) increases the sodium- 
retaining activity and decreases the potassium diure- 
tic effect of the latter. 

Several technical aspects of this type of bioassay 
were studied: absorption time, salt loads and the 
value of the 2 indices for expressing aldosterone ac- 
tivity. 


Clinical Experience with Testosterone Phenyl- 
acetate. Robert F. Skeels and E. Kost Shelton. 
The Shelton Clinic, Los Angeles. 

An aqueous suspension of testosterone pheny!- 
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acetate 100 mg./ml.* with 1% procaine was em- 
ployed in the treatment of 32 patients with various 
syndromes of androgen deficiency. Nine of the pa- 
tients complained of a slight delayed ache at the 
deep intramuscular injection site, but this was no 
more severe than with other intramuscular hormones 
in common use. Only 1 patient asked that the 
preparation be changed because of pain at the in- 
jection site. 

In 10 patients with frank hypogonadism or 
Simmonds’ disease who were considered reliable 
“bioassay” subjects, the duration of activity was 
at least 2 weeks, and in some instances 3 to 4 weeks. 
Dosages ranged from 100 to 150 mg. every 2 to 4 
weeks. 

Testosterone phenylacetate is a useful addition 
to the endocrine armamentarium. It is a potent 
androgen, and the usual precautions should be ob- 
served. 


Clinical Experience with Estradiol Valerate. Robert 
F. Skeels and E. Kost Shelton. The Shelton Clinic, 
Los Angeles. 

Thirty-two patients have been treated with 
intramuscular estradiol valerate (Delestrogen) alone 
or in combination with testosterone enanthate 
(Dumone). Symptomatically, patients obtained re- 
lief in from 2 to 4 weeks. Vaginal smear cornification 
was observed for 2-3 weeks after single injections of 
20 mg. in suitable subjects. Progesterone withdrawal 
bleeding was elicited 4 weeks after single priming 
doses of 20 mg. estradiol valerate. The preparations 
were well tolerated without undue pain at the injec- 
tion site. 

Regarding combined estrogen-androgen prepa- 
rations in general, the following opinions are ad- 
vanced: (1) They are valuable when used judiciously 
and when the dosage is individualized. (2) There is 
no arbitrary ratio of estrogen to androgen that will 
entirely ‘neutralize’ undesirable virilizing or 
feminizing effects. (3) There is no arbitrary maxi- 
mum dosage level of androgens below which one may 
feel safe from producing undesirable virilizing ef- 
fects in females. 


The Effect of Sodium Loading on Bone Sodium 
Concentration. George Nichols, Jr. and Nancy 
Nichols. Baker Clinic Research Laboratory, 
New England Deaconess Hospital, and the De- 
partment of Medicine, Harvard Medical School, 
Boston. (Aided by a grant from the Greater 
Boston Chapter of the Massachusetts Heart 
Association.) 

The purpose of this investigation was to deter- 
mine whether sodium could be added to the crys- 
talline lattice of bone when excess amounts of this 
ion were presented to the body. 

A group of adult male albino rats was main- 
tained on a diet of Purina Rat Checkers for 25 days. 
They were given 0.85% sodium chloride to drink, 
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and also received 1 cc./100 Gm. of body weight of 
3% sodium chloride intraperitoneally every 2 days. 
A group of control rats was maintained on the same 
diet and tap water. 

All of the animals were sacrificed on the 26th 
day, and samples of blood and bone obtained for 
analysis for fat, water and electrolytes. 

There was no difference in plasma pH, or plasma 
water, sodium, potassium and chloride concentra- 
tions between the 2 groups. Bone sodium concentra- 
tion averaged 272 mEq. Na/Kg. bone lattice in the 
normals and 295 mEq. in the experimental animals— 
an increase of 8.5%. This sodium is the sodium 
present in the crystalline lattice of bone after the 
sodium present in the extracellular water of bone 
(calculated from the chloride space) has been sub- 
tracted. There was no change in the size of the extra- 
cellular space in the bones of the experimental ani- 
mals. Calcium concentrations were the same in the 
2 groups. However, there was a 50% decrease in the 
water of crystallization in the bones of the experi- 
mental animals. 

It is concluded that sodium can be added to the 
crystalline lattice of bone, and that this is accom- 
panied by a decrease in the water or crystallization 
of the lattice, probably due to the formation of less 
hydrated calcium salts. 


Estimated Splanchnic Exchangeable Sodium and 
Splanchnic Exchangeable Water in Man. P. A. 
Marks, L. M. Hershenson, L. S. Lilienfield, G. 
P. Rodnan, R. D. Kovach and E. D. Freis. 
National Institutes of Health, Bethesda, and 
Georgetown University Medical Center, Wash- 
ington, D. C. 

Studies of body composition have shown that 
the distribution and rates of exchange of water and 
electrolytes are not uniform throughout the body. 
This investigation presents a technic for estimating 
splanchnic exchangeable sodium (SENa) and 
splanchnic exchangeable water (SEH.O), based on 
the method for splanchnic plasma volume (SPV) 
determination (Bradley et al., Tr. A. Am. Physi- 
cians 66: 294, 1953). 

SENa, SEH.O, and SPV were measured simul- 
taneously by determining the amounts of injected 
tracers (Na*, D.O and I'**HSA) that were retained 
in the splanchnic area during the period required 
for equilibration, and dividing these quantities by 
the respective equilibrium specific activities. 
Equilibration throughout the splanchnic bed for 
each isotope was considered to have occurred when 
no significant difference existed between femoral 
arterial and hepatic venous activities. The specific 
activities of Na* and D.O in femoral arterial and 
hepatic venous blood became equal within 240 
seconds in man. In dogs these isotopes equilibrated 
between blood and splanchnic tissues (liver, spleen, 
stomach) within 240 seconds. The present findings 
imply that sodium and water undergo exchange in 
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the splanchnic bec. more rapidly than in other body 
areas. 

In normal uwuman subjects, the estimated 
SENa averaged 153 mEq. (s.d. + 11 mEq.) and 
the estimated SEH,O 2990 ml. (s.d. + 550 ml.). The 
ratio SENa/SEH:O was considerably lower than 
that reported for other body areas, e.g., bone and 
skin. In the splanchnic bed the ratio of intravascular 
to extravascular water was greater than such a ratio 
for the body as a whole. A similar relationship ob- 
tained in the case of exchangeable sodium. 


Observations on the Radiosulfate Space in Disease. 
M. Walser, B. J. Duffy, Jr. and H. W. Grif- 
fith. U. 8. Naval Hospital and Naval Medical 
Research Institute, Bethesda, and Georgetown 
University Medical Center, Washington, D. C. 

The 20-minute volume of distribution of radio- 
sulfate is a measure of the readily diffusible extra- 
cellular fluid. A negligible amount of radiosulfate 
penetrates cells during this interval. Since the rate 
of equilibration throughout extracellular water is 
at least 500 times the rate of cellular penetration in 
normal subjects, it is unlikely that the radiosulfate 
space (V) should significantly exceed the extra- 
cellular fluid volume even when equilibration is 
delayed or when cellular penetration is more rapid. 

In 30 normal subjects V was 13 to 19% body 
weight (mean 16%). In 11 patients with uncompli- 
cated essential hypertension the mean V was also 
16% body weight. In 24 patients with heart failure 
but without palpable edema V was 17 to 36% body 
weight (mean 23%) and fell towards normal with 
compensation. 

In 12 patients with acute rheumatic fever but 
no signs of heart failure V was 17 to 35% body 
weight and varied with the activity of the rheumatic 
process. Inactive rheumatic fever, active rheumatoid 
arthritis and other acute arthritides were not ac- 
companied by an elevation of V. 

Conclusions: (1) Hypertension is accompanied 
by little or no increase in extracellular fluid volume 
except when complicated by (2) congestive heart 
failure, in which a mean increase of 5 L. of extra- 
cellular fluid can be measured before edema becomes 
manifest. (3) An elevation in radiosulfate space 
occurs during rheumatic activity, but not in other 
acute arthritides. 


Radiosulfate as a Measure of Extracellular Volume 
in Edematous States. Leonard L. Madison, H. C. 
Teng, Donald W. Seldin, Allen F. Reid and Ross 
MacDonald. Departments of Internal Medicine 
and Biophysics, Southwestern Medical School, 
University of Texas, Dallas. 

Radiosulfate was evaluated as a means of 
measuring extracellular fluid in edematous human 
subjects in 3 ways: the time of diffusion equilibrium 
was empirically determined by comparing concen- 
trations of S** simultaneously in plasma, edema fluid 


and ascites for 15 hours after intravenous injection 
of S*5; the validity of calculations of S** space de- 
terminations by time-curve analysis was tested by 
comparing theoretic time-curves of appearance of 
S*> into edema and ascitic fluid with experimental 
time-curves; decrements in extracellular volume 
produced by diuresis or paracentesis were compared 
with changes in radiosulfate space in the same sub- 
jects. Eleven subjects with expanded extracellular 
volume (ascites and/or edema) were studied and 
8 restudied when extracellular volume was reduced 
to normal. 

Results indicate that radiosulfate is a suitable 
agent for measuring extracellular volume in edema- 
tous states for the following reaosns: (1) The 
validity of the mathematic solution of compartment 
sizes in edematous states by time-curve analysis of 
plasma S** concentrations over 15 hours was con- 
firmed by the excellent agreement between the 
theoretic (derived from plasma and urine data only) 
and experimental time-curves of appearance of S* 
into edema and ascitic fluid. (2) Mean change 
(12.66 + 4 L.) in radiosulfate space from the 
edematous state to edema-free state compared 
favorably with decrements in extracellular volume 
reflected by decreases in weight (12.43 + 5 Kg.). 
(3) Mean time for diffusion equilibrium between 
plasma and ascitic fluid is 5.5 hours and between 
plasma and edema fluid is 11.3 hours. 


Plasma Electrolytes and Electrocardiographic 
Changes in Patients with Hyperchloremic Acido- 
sis following Ureterosigmoidostomy. Parker Va- 
namee, Kathleen E. Roberts and Henry T. Randall. 
Departments of Medicine and Surgery, Memorial 
Center and the Andre and Bella Meyer Physi- 
ology Laboratories, Sloan Kettering Institute, 
New York City. (Aided by a grant from the 
U. 8. P. H. 8.) 

Plasma electrolyte alterations and electrocardio- 
grams have been studied in 20 patients with hyper- 
chloremic acidosis following transplantation of the 
ureters to the colon. Dehydration, a decrease in 
blood pH and bicarbonate, and hyperchloremia were 
consistently observed in these patients. Potassium 
depletion was frequently observed although this 
was not always evident from plasma analysis alone. 
Electrocardiographic changes consisted of a flat- 
tened T wave and prolongation of the QT interval 
in all leads. 

Treatment of the acidosis by sodium bicarbo- 
nate alone enhanced the hypokalemia and led to an 
alkalosis which was reversed only by potassium ad- 
ministration. The combined use of sodium bicarbon- 
ate and potassium, together with drainage of urine 
by rectal tube, has resulted in clinical and chemical 
improvement in all the patients studied. Following 
correction of the acidosis, the patients were main- 
tained in electrolyte balance for prolonged periods 
of time by adequate hydration, frequent rectal 
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evacuation of urine and oral supplementation of 
sodium bicarbonate and potassium. 


The Effects of Inositol Deficiency Upon Hemopoie- 
sis, Growth and Fertility in the Rat. Sam J. 
Piliero, Julius Pomeranze and Ben Pansky. De- 
partments of Anatomy and Medicine, New York 
Medical College, New York City. (Supported by 
a grant from the Lipotropic Research Fund, New 
York). 

Hematologic studies were conducted at weekly 
intervals for a period of 35 weeks in male and female 
rats of the Wistar strain on an inositol deficient 
diet. Also included were pair-fed animals fed a nor- 
mal diet. No statistically significant changes were 
observed in the peripheral blood picture and bone 
marrow myelograms of the inositol-deficient rats 
compared to those of the controls. Inositol-deficient 
animals were bred and weekly hematologic studies 
were conducted in the weanlings. This series also 
revealed no significant change in the peripheral 
blood and bone marrow. Bioassay studies for inosi- 
tol in all organs of animals on the inositol deficient 
diet revealed only the kidney tissue to have a lower 
level than the control animals. Sufficient quantities 
of Cremosuxidine were added to the inositol-defi- 
cient and the control diets to destroy intestinal 
flora. No changes were detected in this series. Further 
bioassay and electrophorectic studies are being com- 

leted. 

, No abnormalities of growth or fertility were 

found in the inositol deficient animals. 


Rate of Uptake of S*-Labeled 1-Methionine by 
Serum Proteins in Normal and Burned Humans. 
William C. Levin, T. G. Blocker, Jr., John Perry 
and S. R. Lewis. Departments of Internal Medi- 
cine and Surgery (Plastic and Maxillofacial 
Surgery) and the Hematology Research Labora- 
tory, the University of Texas Medical Branch, 
Galveston. (Aided by a grant from the U. S. P. 
H. 8.) 

Previously, we have reported that severe burns 
promote an increase in the rate of catabolism of 
serum proteins as manifested by an increase in the 
tate of turnover of S*-labeled I-methionine in- 
corporated by the serum proteins. This was con- 
firmed by the demonstration of an increase in the 
rate of urinary excretion by S* in severely burned 
patients. 

In the present study, rates of uptake of S#*- 
labeled 1-methionine by serum proteins were studied 
in 2 normal humans, in 1 slightly burned patient, 
and in 1 severely burned patient. The studies were 
carried out at 30 and 60-minute intervals following 
intravenous administration of methionine for a 
minimum of 8 hours. 

Maximum uptake of activity by the serum pro- 
teins was observed to occur 7 to 8 hours following 
administration of methionine in the normal and 
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slightly burned patients. In the severely burned 
patient maximum uptake was demonstrated 214 
hours following administration of the labeled methi- 
onine. In this case there was also an increased rate 
of turnover with a 5-fold increase in urinary excre- 
tion of radioactivity during the first 24 hours. 
These data are interpreted to reflect a probable 
acceleration of the rate of protein anabolism in the 
severely burned patient. Although a negative nitro- 
gen balance is present in this disease, the results of 
this experiment support the concept that ingested 
protein is readily utilizable and benefits the nutri- 
tional requirements of the severely burned patient. 


The Effects of a Very Low Potassium Diet on the 
Urine and Blood of Normal Human Subjects. 
Russell D. Squires and Edward J. Huth. Chemical 
Section of the Department of Medicine, Uni- 
versity of Pennsylvania, Philadelphia. 

Four normal subjects ingested milk diets con- 
taining less than 1 mEq. potassium/day for 8 to 
14 days following control periods of at least 4 days. 
Urinary pH, K, Na, NH, titratable acid, total 
CO:, Cl, PO,, and creatinine, whole blood pH, total 
CO:, calculated Peo, and calculated buffer base, 
and serum K, Na, Cl, and CO, were determined. 
One pair of subjects ingested 125 mEq. sodium/day, 
the other pair 347 mEq. In 1 of each pair sodium was 
ingested as chloride, in the other as Cl:HCO,::3:1. 
Intakes of water, calories and nitrogen were ade- 
quate and approximately constant. 

A UVx of 5 mEq. was obtained by the 14th 
day. Cumulative urinary loss of potassium did not 
exceed 3 mEq./Kg. body weight. U/P ratios for 
potassium between 1.0 and 0.5 were obtained in 3 
subjects depleted over 8 days on or after the 7th, 
8th and 9th days, respectively. Sodium loading ap- 
parently retarded the decline of urinary potassium 
content by 1 day throughout the depletion period. 

In depletion, urinary pH and total CO, in- 
creased. Titratable acid fell. Subjects given sodium 
as Cl-HCO, mixture had a marked rise in ammonia 
and no change in the trend of ammonia plus titrata- 
ble acid excretion; those taking Na as Cl showed no 
consistent change in the trend of ammonia excre- 
tion and had a fall in the sum of ammonia and titrata- 
ble acid. 

Metabolic alkalosis did not appear. Serum po- 
tassium levels never fell below 3.0 mEq./L. 


Physiologic Differences Produced in the Albino Rat 
as a Function of Extra Handling. W. R. Ruega- 
mer, F. R. Silverman and R. B. Chodos. Radioiso- 
tope Unit, V. A. Hospital and Departments of 
Biochemistry and Medicine, State University of 
New York College of Medicine, Syracuse. 

Physiologic differences were studied in “nor- 
mal” and stress subjected rats as a function of ex- 
tra handling. Weanling male rats were housed in 
individual cages, and measurements of growth, food 
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consumption, water consumption, thyroid function 
and carcass length were made. All handled animals 
were petted for 10 minutes each day, whereas the 
unhandled animals were ignored. Animals under- 
going stress were subjected either to repeated 60-72 
hours starvation or to 10 minutes of electric shock 
per day. 

Nonstress handled animals grew and utilized 
their food 10-15% better than nonstress unhandled 
animals. Growth represented an over-all increase in 
body size as determined from differences in carcass 
length and similarities in tissue composition. ['™! 
thyroid uptake values were also 10-15% lower in 
the handled groups. Handled animals subjected to 
the stress of starvation maintained their advantage 
over nonhandled controls, but thyroid functions 
appeared to be slightly higher than for the unhandled 
group. Electric shock produced a marked fall-off 
in growth and efficiency of food utilization, but the 
advantage achieved by the handled animals before 
shock was lost. After shock, handled animals 
exhibited higher thyroid uptakes than the un- 
handled group. 

These data indicate that handled animals not 
subjected to stress grow better, utilize their food 
better and have lower thyroid uptakes than their 
unhandled controls. Handled rats subjected to 
starvation stress maintain their growth and food 
efficiency advantage but the stress of shock appears 
to eradicate these advantages. The importance of 
the thyroid gland in stress is emphasized by these 
experiments. 


Studies on Headache and Hydration. Adrian M. 
Ostfeld and Harold G. Wolff. Departments of 
Medicine and Psychiatry, New York Hospital, 
Cornell University Medical College, New York 
City. 

Oliguria and weight gain followed by diuresis 
has been observed frequently in association with 
migraine. To investigate the character of these 
phenomena, their mechanism and relationship to 
headache, this study was undertaken. 

Observations on 134 patients were carried out. 
Daily weight measurement indicated that 60% of 
51 patients gained 2 to 9 pounds hours to days be- 
fore headache, and diuresis occurred during periods 
of dwindling headache intensity. Mercuhydrin pro- 
voked diuresis in 3 patients at the peak of weight 
gain, but had no effect on occurrence of headache. 
Diamox given to 7 patients for 1 month was moder- 
ately effective in preventing weight gain but had no 
effect on headache compared to control periods. 

Pitressin tannate (5 U i.m.) with 2500 cc. water 
intake daily, or DOCA (10 mg. im.) with 20 Gm. 
salt intake daily readily caused fluid retention but 
did not cause headache in 6 patients. 

Measurement of urine volume, sodium and po- 
tassium by flame photometer, creatinine by Bonsnes 
and Taussky’s method and 17-hydroxycorticosteroid 


by Nelson and Samuels’ method in 8 patients dur. 
ing headache and control headache-free periods 
indicated that there was decreased urinary excre. 
tion of all these substances preceding headache and 
outpouring of all during disappearance of headache. 

In 3 patients, intensive daily observations of 
life experience, behavior patterns, fluid retention 
and headache were made. 

It appears that headache and fluid retention 
are parallel reaction patterns but are not causally 
related. Both often occurred in situations perceived 
by the patient as threatening, to which he responded 
with increased mental alertness, muscular tension 
and overactivity. 


Clinical Observations of p-Methylphenyl Isopro. 
pylamine Sulfate, an Experimental Anorexigenic 
Compound. Harry F. Bisel. Department of Medi- 
cine, University of Pittsburgh School of Medicine, 
Pittsburgh. 

Search is continuing for a better anorexigenic 
compound which will effectively curb appetite 
without significant side effects. Macko et al. demon- 
strated in dogs that p-methylpheny] isopropylamine 
sulfate was a useful anorexigenic agent with a low 
order of analeptic effect, and subacute and chronic 
toxicity studies showed no evidence of changes due 
to administration of this compound when observed 
by histologic examination of tissues removed from 
laboratory animals which received massive daily 
doses of this compound for 1 to 3 months. We ob- 
served over periods ranging from a few months toa 
year 100 obese adults who were from 20 to 100 
pounds above desired weight. These patients were 
initially instructed to take 25 mg. of p-methylpheny 
isopropylamine sulfate 30 to 60 minutes before each 
meal. They were seen subsequently at 2 or 3-week 
intervals, and courses of placebos were alternated 
with the active drug. If desired effect was not ob- 
tained, the dosage was gradually increased to as 
high as 300 mg. daily. Later on, therapeutic courses 
were alternated using d-amphetamine, d ,]-ampheta- 
mine, and d-desoxyephedrine employed in con- 
ventional dosage. All of the latter compounds ap- 
peared to be superior to p-methylpheny! isopropyl- 
amine sulfate in curtailing appetite. However, no 
observable side effects were noted by any of the 
patients while taking p-methylpheny] isopropyl- 
amine sulfate, and in this connection it is felt that 
the compound could be usefully employed for 
anorexigenic effect in the occasional patient who 
exhibits some unusual sensitivity to the other more 
commonly prescribed sympathomimetic amines. 


The Hypocholesterolemic Effect of a Cerebroside- 
Rich Extract of Brain in Patients. Richard J. 
Jones. Department of Medicine, University of 
Chicago (Aided by a grant from the U. S. P. H.8.) 

The reduction of the serum cholesterol level in 
cholesterol-fed chicks and in patients by the ad- 
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ministration of a cholesterol-free, lipid-poor residue 
of mammalian brain has been previously reported. 
Further extraction of this residue with boiling 
ethanol has provided a cerebroside fraction which is 
more potent and clinically acceptable. We have em- 
ployed this extract in patient trials for the past 2 
years. 

"Nine patients with coronary artery disease and 
varying degrees of hypercholesteremia have taken 
approximately 30 Gm. of this fraction daily orally 
for periods of 3 to 8 weeks. All had been followed 
with frequent serum lipid analyses for periods up to 
2 years prior to the experimental period. Serum was 
obtained at weekly intervals for 5 to 12 weeks, en- 
compassing the treatment period, and monthly there- 
after. These sera were analyzed for total lipid, 
cholesterol, phospholipid and ultracentrifugal lipo- 
protein fractions. 

Each of the 9 patients sustained a significant 
fall in total serum cholesterol during the period of 
cerebroside administration. Mean values at this 
time were 13 to 26% lower than during the control 
period. Phospholipid and total lipid of the serum 
tended to parallel the more dramatic changes in 
cholesterol, neutral fat level of the serum being in- 
fluenced as well as phospholipid. The ultracentrifugal 
patterns revealed that the predominant change was 
a depression in the beta lipoprotein and, to a lesser 
extent, faster-rising components, the alpha lipo- 
protein tending to increase. 


Direct Inheritance of Alcaptonuria. Robert A. Milch. 
Department of Medicine, Memorial Center for 
Cancer and Allied Diseases and the Division 
of Clinical Investigation, Sloan-Kettering Insti- 
tute, New York City. 

Although the overwhelming majority of the 
reported instances of human alcaptonuria appear 
consonant with the hypothesis, (first promulgated 
by Garrod in 1902) that the disorder is an “inborn 
error of metabolism” genetically determined by a 
simple autosomal recessive gene substitution, a not 
inconsiderable number of data have been presented 
which tend to support the alternate view that some 
of the cases are in fact inherited as simple autosomal 
dominants. The present study was undertaken in an 
attempt to further evaluate these views by follow- 
ing up 3 previously recorded families in which in- 
stances of direct transmission of the metabolic dis- 
order from parent to child were noted. 

The first family was initially reported by 
Marshall (1887), later by Futcher (1898) and most 
completely by Osler (1904). The second was in- 
dependently reported by Pomeranz, Friedman and 
Tunick (1941), Smith (1942) and Parker, and White 
and Block (1949). Attention was directed to a third 
by Milch and Milch (1951). Since the latter report was 
initially presented, further evidence has been 
gathered which strongly suggests that the pedigree 
reported by Pieter (1925), and which is generally 
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accepted as the single instance of ‘pure’ dominance, 
represents the forebears of the family reported as a 
separate pedigree in 1951. 

None of the 4 generations of descendants of the 
Marshall-Futcher-Osler fraternity appears to have 
the disorder. Both of the other pedigrees, however, 
present evidence of direct transmission and, con- 
comitantly, evidence indicating a failure of expres- 
sion within pedigree lines for extended periods of 
time. 

Study of all previously recorded pedigrees and 
of the pedigrees delineated here tends to indicate the 
possible necessity of more than 1 pair of factors 
existing together for the character expression. This 
would explain the already noted excess of consan- 
guineous marriages among parents of persons suf- 
fering from the disorder and would adequately 
account for the proportionately large number of 
instances of seemingly incongruent dominant trans- 
mission. 

It is suggested that all of the known genetic 
facts about human alcaptonuria can be better ex- 
plained on the assumption that the metabolic dis- 
order is determined by an incompletely penetrant 
dominant gene substitution which coexists with at 
least 1 other pair of modifying gene factors. Such an 
hypothesis would offer a simple genetic basis for 
interpretation of the present pedigrees and would 
account for the already existing evidence that al- 
captonuria is a familial metabolic disorder exhibit- 
ing both skipped and direct modes of transmission. 


Physiologic Influences on Serum Mucoprotein. 
Daniel Kushner, Klaas Honig, Alvin Dubin and 
Hans Popper. The Hektoen Institute for Medical 
Research of the Cook County Hospital, Chicago. 

Development of a simple turbidometric method 
for determination of mucoprotein stimulated ef- 
forts to define its physiologic variations. Studies of 
stress and connective tissue influences in the human 
included response to ACTH, histamine, fever, 
surgery and parathyroid extract. 

Histamine produced no change in mucoprotein 
levels. Fever induced by typhoid vaccine produced 
prompt elevation in levels, and a secondary delayed 
rise which was not correlated with presence of fever. 
ACTH produced prompt and significant elevations 
in 5 subjects. Following major surgical procedures, 
rise in mucoprotein level occurred in 26 subjects. 
A submaximal rise occurred on the first day; a 
further rise reached a peak on the fourth postopera- 
tive day and declined slowly over a 3-week period. 
Parathyroid extract produced a prompt considerable 
elevation in 5 subjects. No consistent diurnal varia- 
tion in mucoprotein level was found. 

It appears probable that rise in serum muco- 
protein level in stress situations such as fever and 
surgery is mediated at least in part by adrenal corti- 
cal secretion. The delayed postoperative and the 
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parathyroid-induced elevations may be presumed 
to be of connective tissue origin. 


Metabolic Changes following High Energy Proton 
Irradiation of the Hypophysis. C. A. Tobias, J. E. 
Roberts, J. H. Lawrence, H. O. Anger, B. V.A. 
Low Beer, J. L. Born and C. B. Huggins. Donner 
Pavilion and Radiation Laboratory, University 
of California, Berkeley. (Aided by a grant from 
the Atomic Energy Commission, the Donner 
Foundation and the State of California Cancer 
Fund.) 

High energy (340/mev) proton particles ac- 
celerated in the synchrocyclotron offer novel op- 
portunities in the field of destructive or inhibitory 
irradiation. These particles can be directed to well- 
defined regions internally with very little scatter to 
surrounding and intervening tissues. Large doses 
(10-30,000 rad) to the pituitary of the rat, dog, or 
monkey caused marked and progressive decrease 
in hypophyseal function with atrophy and also 
atrophy of the target organs. Similar studies are 


underway on hypothalamic loci in animals. Proton 
radiation has also been applied to the pituitaries of 
patients suffering from widespread metastatic 
cancer, secondary to cancer of the breast. These 
patients have previously received all conventional 
forms of therapy, including x-radiation, mastec- 
tomy, hormone therapy, oophorectomy and ad- 
renalectomy. Rationale for this investigation is the 
influence of hormones on certain carcinomas and the 
reported remissions after removal of testes, ovaries 
and adrenals. Surgical hypophysectomies performed 
over the past 3 years (Olivecrona) indicate a rela- 
tionship of hypophyseal function to cancer in some 
cases. With conventional x-rays it has in the past 
been difficult to obtain pituitary suppression, but 
with this pencil of proton irradiation we have uni- 
formly obtained depression of the physiologic fune- 
tions of the pituitary gland. Observations include: 
decrease in thyroid function studied by ['*, in 
gonadotropin and estrogen secretion, shifts in carbo- 
hydrate metabolism, serum phosphatase, and cal- 
cium excretion. 


GASTROINTESTINAL SYSTEM 


The Effect of Cold on Motor Mechanism of the 
Human Esophagus. James C. Respess, Franz J. 
Ingelfinger, Thomas R. Hendrix and Philip 
Kramer. Robert Dawson Evans Memorial, 
Massachusetts Memorial Hospitals, Boston. 

During studies of human esophageal motor 
function we noticed that normal motility is grossly 
deranged by iced drinks. To elucidate this phenome- 
non, motility of the chilled esophagus has been 
studied (40 subjects to date) by means of x-ray, 
balloon kymograph records and direct measure- 
ments of intraesophageal pressures. Chilling was 
accomplished by repeated swallows of cold water 
(3°C.), 1:1 barium suspension (3°C.) or by instilla- 
tion of iced 35% Urokon into esophageal balloons. 
The motor effects noted were compared with the 
effects of repeated swallows of water and barium 
suspension at 24°C., topical cocaine anesthesia, and 
of an anticholinergic drug (Banthine). 

Chilling decreased or abolished normal esophag- 
eal motor activity in all cases. By fluoroscopy the 
chilled esophagus was dilated and retained barium 
suspensions for up to 10 minutes in the supine 
subject. The vestibule also appeared dilated and 
offered no resistance to repeated swallows of iced 
solutions. 

Chilling affected the peristaltic pressure com- 
plex which follows swallowing by: (1) delaying its 
onset by 200%, and (2) decreasing its amplitude 
from the average normal of 60 mm. Hg to 0 in 90% 
of the cases and to 30 mm. Hg in the remainder. 
Once started, speed of peristalsis was normal. 

Cooling and anticholinergic effects differed in 


that in the former the vestibule was dilated instead 
of contracted and irregular nonpropulsive contrac- 
tions were not seen. In 1 study to date topical 
cocainization has produced effects similar to that of 
cooling. 

These studies show that cooling depresses all 
esophageal activity and suggest it is due to inhibi- 
tion of smooth muscle and neural activity. 


Succinic Oxidase Activity of Gastric Mucosa and 
Its Possible Relation to Hydrochloric Acid 
Secretion. Joseph J. Vitale, Oscar M. Jankelson 
and Norman Zamcheck. Boston City Hospital and 
Department of Nutrition Harvard School of 
Public Health. (Aided by grants from the United 
States Public Health Service.) 

Heinz and Obrink recently concluded that the 
formation of gastric hydrochloric acid is primarily 
dependent on an aerobic metabolic reaction. The 
redox theory proposes that the H+ ions are derived 
from the oxidation of some specific substrate. Ac- 
cordingly, we have studied the succinic oxidase 
enzyme system in guinea pigs and humans. 

Scrapings of guinea pig and human gastric 
mucous membrane were homogenized, and oxygen 
uptake was measured in the Warburg apparatus. 
Viable human tissue was obtained by biopsy at 
laparotomy, usually performed for gastrectomy. 

One-half hour after histamine was injected into 
guinea pigs (300 y/Kg.) the total output of hydro- 
chloric acid increased from an average of 22 mEq. 
to an average of 46 mEq. Succinic oxidase activity 
of the proximal half of the stomach rose from 615 
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to 756 wl. of O2/mg. N/hr. (a difference significant 
at the .05 level of probability). In the antrum, 
however, a smaller increase in activity was noted. 
No significant increase in enzyme activity of guinea 
pig liver homogenate was observed following 
histamine. 

Preliminary studies of succinic oxidase activity 
of human gastric tissue obtained at surgery showed 
that patients with duodenal ulcer had higher levels 
of enzyme activity per milligram of nitrogen of 
gastric mucosa than did mucosa of histamine- 
stimulated guinea pigs. 

These data suggest a possible relationship 
between succinic oxidase activity and hydrochloric 
acid secretion. 


The Effect of Reserpine on Gastric Secretion. 
Floyd M. Beman, Herman C. Knoll and C. Joseph 
DeLor. Department of Medicine, Ohio State 
University, Columbus. 

Reserpine and Rauwolfia serpentina have been 
shown to increase both the motor and secretory 
activity in the gastrointestinal tract of dogs. Since 
this group of drugs has become rather widely used 
in clinical practice in the management of hyperten- 
sion and some psychiatric disorders, it was felt that 
its effect on the gastrointestinal tract of man should 
be more carefully evaluated. 

Studies have been carried out using both the 
oral and intravenous methods of administration 
which indicate that reserpine has a very potent 
effect on the parietal cells in man. This effect is not 
altered by the administration of atropine. The 
effect has been studied over a period of 4 hours and 
there has been a significant elevation of gastric 
acidity over this time. 


The Relationship of Gastric Activity and Adreno- 
cortical Function: A Correlative Study. Lewis J. 
Krakauer, Colin G. Ramsey and Seymour J. Gray. 
Department of Medicine, Harvard Medical 
School, Boston. (Aided by a grant from the 
U. 8. P. H. 8.) 

Previous studies have indicated that the 
stomach is capable of responding to pituitary- 
adrenal stimulation by a hormonal pathway. The 
urinary uropepsin excretion, as a measure of gastric 
peptic activity, has been noted to parallel pituitary 
and adrenal activity. The present study was under- 
taken to evaluate the correlation between the 
uropepsin excretion and adrenal activity, as meas- 
ured by the urinary excretion of 17-hydroxycorti- 
coids and 17-ketosteroids. 

Twelve patients with Addison’s disease, not 
receiving glucocorticoid therapy, demonstrated a 
markedly diminished uropepsin excretion (p. < .01), 
paralleled by a diminution of the urinary steroids 
of the same magnitude. The uropepsin levels re- 


turned to normal following steroid replacement 
therapy. 
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In 12 cases of adrenal hyperfunction (Cushing’s 
disease) a significant elevation of uropepsin excre- 
tion was accompanied by a similar increase in 17- 
hydroxycorticoids and 17-ketosteroids (p. < .01). 

In 9 normals there was a statistically significant 
correlation between urinary uropepsin excretion 
and the excretion of adrenal steroids. These correla- 
tions (r values) while significant, were of a low 
order of magnitude and demonstrated individual 
variation. 

During adrenal stimulation with ACTH there 
was a marked increase in both the uropepsin excre- 
tion and the urinary adrenal steroids in 5 normal 
male subjects, Uniformly high correlation coeffi- 
cients (r values) were demonstrated between the 
uropepsin and adrenal steroid excretion. As a group 
these correlation coefficients were of a statistically 
higher magnitude than those observed in the un- 
stimulated normal individuals (z correlation). 

These findings tend to lend statistic support to 
the “permissive” hormonal theory of Ingals, as 
applied to the adrenal-gastric relationship: namely 
that normal peptic activity is dependent upon 
adrenocortical activity, while still capable of semi- 
autonomous function. Nonetheless, a _ specific 
adrenal stimulus is capable of eliciting a gastric 
response which parallels the increase in adrenal 
activity. 


The Effects of ACTH, Hydrocortisone and Corti- 
costerone (Compound B) on Gastric Secretion in 
Normal Subjects. Basil I. Hirschowitz, D. H. P. 
Streeten and H. M. Pollard. Department of 
Internal Medicine, University of Michigan 
Medical School, Ann Arbor. 

Conflicting reports of the effect of ACTH and 
steroids on gastric secretion and peptic ulcers 
prompted this study. In response to ACTH-gel 
administration (6 days) the basal gastric juice of 5 
normal subjects showed an increase in pepsin con- 
centration, a less consistent rise in acid concentra- 
tion, an invariable fall in viscosity and inconsistent 
changes in volume of secretion over 1 hour, whereas 
3 subjects given hydrocortisone showed a progres- 
sive fall in pepsin concentration and no other con- 
sistent change. This unexpected discrepancy be- 
tween the effects of ACTH and hydrocortisone 
prompted study of the effects of 8-hour intravenous 
infusions of ACTH (25 U), hydrocortisone (100 mg.), 
corticosterone (100 mg.) and vehicle (1% alcohol in 
glucose-saline), each preceded and followed by a 2-3 
hour control period in which the vehicle alone was 
infused. Twelve-hour infusion of the vehicle pro- 
duced no change in some subjects, but increased the 
gastric juice acid and pepsin in others. Both ACTH 
and corticosterone increased the acid and pepsin 
output in most subjects, slightly more than did the 
control infusions. However, hydrocortisone reduced 
the output of HCl and pepsin. Gastric juice viscosity 
was unaffected by control infusions, but was re- 
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duced by ACTH, corticosterone, and hydrocortisone 
in this order. These results suggest that the effects 
of ACTH on gastric secretion may be mediated by 
the adrenal secretion of corticosterone rather than 
of hydrocortisone. 

Increased uropepsinogen output during hor- 
mone administration was accounted for by an in- 
creased renal clearance, since it was associated with 
no concomitant changes in plasma pepsinogen or 
gastric pepsin levels. Use of uropepsinogen excretion 
to reflect gastric pepsin secretion may, therefore, be 
misleading. 


Rapid Evaluation of Gastric Inhibitory Agents. 
Marvin L. Clark, Edward M. Schneider, Carl R. 
Doering and Stewart Wolf. Department of Medi- 
cine and Preventive Medicine, University of 
Oklahoma School of Medicine, the Oklahoma 
Medical Research Foundation and the V. A. 
Hospital, Oklahoma City. 

Effective treatment of duodenal ulcer requires 

a potent, safe and reliable gastric inhibitory agent. 

A large number of pharmacodynamically active 

gastric inhibitors have been developed and marketed 

without substantially mitigating the problem of 
ulcer treatment. 

The present study involving 320 morning-long 
observations on gastric secretion in 50 subjects with 


duodenal ulcer and 50 without ulcer concerns an 
attempt to balance the potential inhibitory effect of 
a drug against the stimulus of intravenously ad- 
ministered insulin or a stressful interview. The 
results have been evaluated by the use of a variety 
of statistic methods including sequential analysis, 
only recently applied to biologic data. 

The agents tested included 3 new quarternary 
amines, and Thorazine, reserpine and ipecac. The 
results indicate that none of the anticholinergic 
agents in the amounts used were capable of in- 
hibiting the stimulating effects of 16 U iv. of 
insulin, although 2 of them produced a statistically 
significant reduction in gastric acidity when ad- 
ministered in the fasting state. Stressful interviews 
also broke through the inhibitory effects of all of 
the agents used. Subnauseant doses of ipecac were 
found to be as effective in inhibiting gastric acid 
secretion as were any of the anticholinergic agents, 
and ipecac produced no dry mouth or difficulty 
with accommodation. Thorazine (50 mg. in single 
doses) had no demonstrable effect on gastric acidity 
or on the gastric response to interview. Reserpine 
(1 mg. i.v.) uniformly increased gastric acidity. 

It is concluded that rapid evaluation of pharma- 
codynamic agents affecting gastric secretion can be 
achieved by the use of intravenous insulin, stressful 
interviews and newer statistic methods. 


INFECTIOUS DISEASES—ANTIBIOTICS 


Effect of Penicillin on Group A Streptococci in Vivo 
in the Absence of Leukocytes. James E. Darnell, 
Barbara B. Pesch and Robert J. Glaser. Im- 
munology Division, Department of Internal 
Medicine, Washington University School of 
Medicine, St. Louis. (Aided by a grant from the 
Life Insurance Medical Research Fund.) 

Evidence at hand suggests that penicillin 
exerts a bactericidal action only on microorganisms 
which are actively metabolizing, a state indicated 
by rapid growth. Quantitative observations con- 
cerning the effect of penicillin in vivo have been 
limited, and interpretation of the results of such 
studies has been rendered difficult by the important 
role played by host cellular defenses. Recently 
Werner, Knight and McDermott have described a 
method whereby bacteria can be localized within 
agar disks, so that when the disks are implanted 
intraperitoneally, the organisms grow in an in vivo 
cell-free milieu. 

In the present investigation agar disks con- 
taining group A streptococci were implanted in the 
peritoneal cavities of rabbits and growth curves 
determined. The organisms were found to multiply 
more rapidly than corresponding numbers of or- 
ganisms grown in enriched medium in vitro. In 
rabbits treated with procaine penicillin one hour 


before or 2 or 5 hours after disk implantation, the 
organisms were promptly killed. When, however, 
the streptococci were permitted to grow for 12 or 
18 hours before treatment was instituted, the num- 
ber of viable organisms was suppressed but steriliza- 
tion of the disks was not achieved. After 24 hours 
in vivo, the bacterial population was completely 
unaffected, and even multiple doses of the antibiotic 
failed to kill all the bacteria. 

Since it is postulated that persistence of strep- 
tococci may have significance in regard to the 
pathogenesis of rheumatic fever, these observations 
have implications of significance concerning strepto- 
coccal infections in man. 


Metabolic and Hepatic Effects of Tetracycline. 
William W. Faloon, Joseph J. Downs, Kathleen 
Collins and John T. Prior. Department of Medi- 
cine, Upstate Medical Center, State University 
of New York, Syracuse. 

The occurrence of undesirable metabolic and 
hepatic effects during administration of both 
chlortetracycline and oxytetracycline stimulated 
study of tetracycline as the responsible structure 
common to these compounds. Nitrogen balance, 
urinary riboflavin and fecal fat excretion were 
studied in 2 patients receiving tetracycline. Both 
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received 50 Gm. protein, 2000 calorie diets during 
3 periods: control (6 and 5 days), tetracycline 2 
Gm. daily (6 days each), and postmedication (6 and 
5 days). In one patient with histologic liver disease, 
urinary nitrogen excretion after 48 hours of tetra- 
eycline increased by an average of 1.7 Gm. daily 
over control levels. In a second patient without 
liver disease the average urine nitrogen increase was 
1.2 Gm. Urine nitrogen reverted to or below control 
levels during the posttetracycline period. Riboflavin 
excretion rose in a manner approximating urine 
nitrogen changes. No changes in fecal fat or nitro- 
gen occurred. 

In 8 patients, 4 of whom had pre-existing 
hepatic disease, liver biopsies and liver function 
tests (BSP, thymol turbidity, serum bilirubin) 
were carried out before and after 6 to 19 days of 
tetracycline administration. Only 1 patient so 
studied showed histologic alteration, from moder- 
ately diffuse fatty change to central necrosis with 
increased fat. This reverted to normal 5 days after 
tetracycline was stopped. Function tests were un- 
altered in this as well as the other patients. 

These studies indicate that the tetracycline 
structure is the cause of the production of increased 
nitrogen and riboflavin excretion common to this 
group of antibiotics. Only slight and inconsistent 
hepatic abnormalities and no change in fat or 
nitrogen absorption occur in short-term adminis- 
tration of tetracycline. 


Studies in 17-Ketosteroid Excretions in Patients 
with Tuberculosis. Thomas H. Holmes, E. R. 
Clark and M. Masuda. Departments of Psychiatry 
and Physiology and Biophysics, University of 
Washington School of Medicine, and Firland 
Sanatorium, Seattle. 

The urinary excretion of 17-ketosteroids has 
been studied in 175 patients with pulmonary tuber- 
culosis. When compared with normal subjects, with 
corrections for age and sex, the steroid excretion in 
tuberculous males was significantly lower than in 
normal males, but not significantly different for 
females. Characteristically, 17-ketosteroid values 
fluctuated widely from hour to hour, day to day, 
week to week. The range of excretion was from less 
than 2 mg. to 30 mg. per 24 hours. Periodically, 
excretion values were sustained at either high or 
low levels. Prolonged administration of ACTH 
resulted in an increase in the 24-hour excretion but 
the wide day-to-day fluctuations persisted. 

Chromatographic fractionation of the 17- 
ketosteroids in 13 males and 9 females with tuber- 
culosis revealed distinct differences from normal 
patterns. The normal male and female differences 
were not apparent in the patients. There were also 

istinct differences in the chromatograms of pa- 

cients with high and low outputs. The increase in 
l7-ketosteroids following ACTH was reflected in 
every fraction of the chromatogram. The 11-oxy- 
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genated fraction of the chromatogram having known 
adrenal precursors maintained a relatively constant 
relationship to the total urinary 17-ketosteroids. 
This confirms the validity of using the total urinary 
17-ketosteroids as a qualitative index of adreno- 
cortical function. Challenging doses of 100 mg. 
ACTH to patients with less than 2 mg. 17-keto- 
steroids per 24 hours invariably produced a signifi- 
cant rise in all fractions, including the 11-oxygenated 
ones, suggesting that factors other than adrenal 


exhaustion were responsible for the adrenal hypo- 
function. 


Evaluation of the Antithyroid Effect of Paraamino- 
salicylic Acid as Used in the Long-term Treat- 
ment of Pulmonary Tuberculosis. Ross C. Kory, 
Eva R. Dorris, Robert A. Goodwin, Jr. and 
Beverly T. Towery. Research Laboratory, Radio- 
isotope Unit and Tuberculosis Service, Thayer 
Veterans Administration Hospital and the De- 
partment of Medicine, Vanderbilt University 
School of Medicine, Nashville, Tennessee. 

Recent clinical reports and animal experiments 
have indicated that para-aminosalicylic acid (PAS) 
is a weak but definite antithyroid agent. The present 
study is an evaluation of the magnitude and con- 
stancy of this antithyroid effect in patients re- 
ceiving routine PAS therapy for pulmonary tuber- 
culosis. 

Thyroid function was investigated in 25 male 
patients immediately prior to PAS therapy and 
again 1 and 4 months after daily administration of 
12 Gm. of the drug (Group I). Twenty-four addi- 
tional patients who had received daily PAS for 1-2 
years (Group II) were similarly studied while the 
patients were still receiving the drug, and 1 week, 
1 month and 4 months after it was discontinued. 
Measurements of thyroid function included: serum 
protein-bound iodine, radioactive iodine uptake 
(epithyroid), basal metabolic rate and serum choles- 
terol. Thyroid weight was estimated by palpation 
serially by the same observer as were changes in the 
skin and hair. 

No instances of unequivocal hypothyroidism 
were detected among the 25 patients in Group I 
either by clinical or laboratory evaluation. The few 
changes in the several determinations which might 
reflect hypothyroidism correlated so poorly in the 
individual patient that no diagnosis of hypothy- 
roidism could be entertained. The 24 patients in 
Group II exhibited even fewer changes relating 
PAS to diminished thyroid function. 

It is concluded that the antithyroid effect of 
PAS appears to be so slight or so inconstant that it 
is of little practical importance in the routine use of 
the drug in the treatment of pulmonary tuberculosis. 


Distribution in the Blood of I'*'-Labeled Tuberculin. 
R. E. Ritts, Jr. and C. B. Favour. The Depart- 
ments of Medicine, Harvard Medical School and 
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the Peter Bent Brigham Hospital, Boston. 
(Aided by grants from the U. S. P. H. S. and 
the Rheumatic Fever Foundation.) 

Of preliminary interest in the localization of 
tuberculin is its distribution in the blood. Isotope 
tagging serves to identify the antigen studied. One 
unit of dialyzed old tuberculin (OT) was iodinated 
with 2 M carrier-I™ solution at pH 8.3 for 2 hours 
at 27°C. The resulting tagged OT was freed of 
unbound radioactivity by precipitation with tri- 
chloracetic acid or by dialysis for periods up to 14 
days. Biologic activity of OT was not affected by 
these procedures. 

Rabbits pretreated and untreated with carrier 
solution 10-fold that used for subsequent injections 
into the left ventricle were studied. One set of 
animals from each group received I™ without 
carrier. The plasma, but not dextran-separated, 
washed erythrocytes or leukocytes contained radio- 
activity at 1, 3, 6 and 24 hours. A second set of 
animals from each group received I'* plus carrier. 
Plasma, leukocytes and erythrocytes were radio- 
active for 24 hours. A third set of animals received 
OT and [I mixed without carrier, with similar 
results. A final group of rabbits received OT labeled- 
I, Plasma and leukocytes alone contained radio- 
activity at 1, 3 and 6 hours. 

Two patterns of cellular uptake were recognized: 
1 was a nonspecific loosely-held uptake by red and 
white cells of I'*' in the presence of carrier. Pretreat- 
ment with carrier shifted the time peak of this 
pattern. The second was a specific leukocyte uptake 
of I™-labeled OT which was not affected by cell 
washing or cell lysis and was not present on 
erythrocytes. Radioautographs indicate that 
I'.tagged OT is taken up by polymorphonuclear 
leukocytes. 

A Study of Stimuli Leading to the Formation of 


Spherules in Coccidioidomycosis. Orland Baker 
and A. I. Braude. Department of Internal 


Medicine, Southwestern Medical School, Uni- 
versity of Texas, Dallas. 

Because Coccidioides immitis characteristically 
exists only as a spherule in vivo, the pathogenesis of 
coccidioidomycosis was investigated by seeking an 
explanation of how mycelia are converted to 
spherules. 

Lapse-time photomicrographs showed that 
hyphae suddenly stopped growing when obstructed 
by other hyphae. Similar spatial hindrance of 
growth was produced by such objects as glass beads, 
Although this stationary type of mechanical ob- 
struction stopped hyphal growth, spherules did not 
evolve. 

A search through human tissues disclosed 
mycelia in a pulmonary cavity and acellular menin- 
geal focus. In both places the absence of leukocytes 
suggested that mycelia may persist if protected 
from leukocytes. When examined in vitro, human 
neutrophils vigorously attacked and often phago- 
cytosed coccidioidal mycelia. These attacked 
mycelia greatly diminished in number, failed to 
multiply, and developed into spherules. 

The supply of neutrophils also influenced 
spherule formation in vivo. Thus, in irradiated 
neutropenic mice, lesions developed faster upon 
inoculation of spherules than mycelium. Because 
lesions develop only from spherules, delay in 
spherule formation from mycelium therefore oc- 
curred in neutropenic mice. 

The avascularity of coccidioidal granulomas 
indicated that anoxia may also stimulate spherule 
formation. When placed in more than 5% oxygen, 
mycelia grew normally; but under anaerobiosis 
growth ceased and bodies resembling miniature 
spherules appeared on hyphae. These bodies were 
identical to those seen on mycelia in walled-off 
human cavities. 

These results suggest that mechanical obstruc- 
tion of mycelia growth by motile leukocytes, and 
low tissue oxygen tension, may contribute to forma- 
tion of spherules in vivo. 


KIDNEY 


The Ratio TmPAH/Tm Diodrast in Man at Dif- 
ferent Levels of Tm. Irving L. Stoloff, Donald M. 
Watkin and Nathan W. Shock. Section on Ger- 
ontology, National Heart Institute, National 
Institutes of Health, Bethesda, and the Baltimore 
City Hospitals, Baltimore. 

The ratio of TmPAH to Tm Diodrast was 
determined in a series of 20 male subjects whose 
Tm Diodrast ranged from 16.3 to 75.8 mg. I/min. 
This range was obtained by testing patients free 
from diagnosable renal disease between the ages of 
14 and 87 years. GFR, RPF and Tm were deter- 


mined by the constant infusion technic using inulin 
and PAH for 1 set of determinations. One week 
later, each subject was retested using inulin and 
Diodrast. When reduced to a molar basis, the mean 
ratio of TmPAH/Tm Diodrast was 2.45 + 0.3. 
There was no relationship between the calculated 
ratio and the Tm level obtained in the subject. 
There was a high correlation (r = 0.972) between 
Tm Diodrast and TmPAH. RPF measured by 
PAH and Diodrast closely approximated one al- 
other when the Diodrast clearance was corrected for 
uptake of Diodrast by the red blood cells. 


ee, 


a8 SaeTheBeoaot~ 


on 


inulin 
1 and 


- 0.3. 
ulated 
ibject. 
tween 
ed by 
ne al- 


ted for 


NATIONAL MEETING ¢ KIDNEY 135 


The Renal Localization of Hg™* Administered as 
Tagged Mercaptomerin. Jerry K. Atkawa. 
Department of Medicine, University of Colorado 
School of Medicine, Denver. (Aided by a grant 
from the American Heart Association and a 
contract with the U.S. Atomic Energy Com- 
mission.) 

Mercaptomerin sodium (Thiomerin) tagged 
with Hg®* was administered parenterally and per 
rectum to rabbits and humans. The distribution of 
radioactivity was determined in vitro by direct 
tissue analysis and in vivo by surface gamma 
counting. 

Tissues were obtained at autopsy in 8 in- 
dividuals within 48 hours after administration of 
40-80 mg. Hg as the tagged material. Renal con- 
centration (6.3 to 69.9 ug. Hg/Gm. tissue) was at 
least 4 times greater than in any other tissue. 
Negligible activity was found in brain and bone. 
No renal concentration occurred in 1 individual who 
died anuric. Nine wg./Gm. was found in the kidneys 
of 1 subject who died 24 days after the administra- 
tion of the tagged material. 

No correlation was found between onset of 
diuresis and the blood and urinary concentration of 
radioactivity. 

The intravenous administration to rabbits of 
1 mg. Hg/Kg. as tagged mercaptomerin resulted at 
24 hours in a mean concentration of 5.7 ug./Gm. 
renal tissue; the next highest concentration was 0.3 
pg./Gm. liver. The total renal Hg content was 1.0% 
of the injected dose; that in the liver was 0.3%. 
Repeated injections of the tagged material resulted 
in a renal cumulative effect. 

Maximum absorption per rectum of a sup- 
pository containing 500 mg. mercaptomerin was 
3%. However, in some instances, after an initial 
parenteral dose of 40-80 mg. Hg, protracted smooth 
diuresis was maintained by a daily suppository. 


Effect of Phosphaturic Agents on Renal Excretion 
of Urate and Electrolytes in Hyperuricemic 
Subjects. David Bronsky, Daniel Kushner and 
Alvin Dubin. The Hektoen Institute for Medical 
Research of the Cook County Hospital, Chicago. 

Previous study of patients with hypopara- 
thyroidism indicated that hyperphosphatemia was 
frequently accompanied by hyperuricemia and 
oliguria. Administration of phosphaturic agents 
resulted in increased urinary excretion of urate, 
sodium and phosphate. Similar studies were under- 
taken in hyperuricemic subjects with normal 
parathyroid function. 

Parathyroid extract administered to 5 gouty 
subjects resulted in significant increase in the 24- 
hour excretion of water in 3, sodium in 2, and urate 
in only 1. Acute studies in 4 other hyperuricemic 
subjects showed significant increment in hourly 
excretion of water, sodium and phosphate in all, 


and of urate in 2. Benemid produced diuresis of 
water, sodium and phosphate in 3 of 4 subjects; 
in all 4 a significant urate diuresis occurred. Dihy- 
drotachysterol produced phosphate and urate 
response in only 2; however all 4 showed urinary 
sodium increments. 

Thus the excretion of urate, sodium and phos- 
phate is influenced by phosphaturic agents not only 
in hypoparathyroid subjects but also in eupara- 
thyroid hyperuricemic states. This would appear to 
lend support to the concept of a common renal 
excretory mechanism. 


The Effect of Adrenalectomy on the Renal Excretion 
of Acid and the Adaptation of Renal Glutaminase 
in Rats. Jean D. Wilson and Donald W. Seldin. 
Department of Internal Medicine, Southwestern 
Medical School, University of Texas, Dallas. 

Despite the fact that adrenalectomy does not 
result in atrophy of the glutaminase enzyme system, 
adrenalectomized rats have been reported to excrete 
less ammonia following acid loads than do normal 
rats. In an attempt to explore the relationship 
between adrenocortical function and ammonia 
excretion, normal and adrenalectomized rats for 
periods up to 12 days were maintained on constant 
amounts of a tube-fed diet containing varying 
quantities of NH,Cl and a minimal amount of K‘. 
The rats were allowed access to drinking water 
which contained 0.6% NaCl and 5% glucose. Urine 
was analyzed for pH, titratable acidity and am- 
monia; serum was measured for its electrolyte 
composition; glutaminase was determined in kidney 
homogenates. 

The excretion of ammonia and titratable acid 
into the urine was the same in both the adrenalec- 
tomized and control groups. Renal glutaminase was 
activated to the same extent in both groups after 
12 days of NH,Cl loading: 





Glutaminase activity 
MNH:/100 mg. dry kidney/hr. 


Group Normal Rats = 
3 mEq. NH,Cl/day 1167 + 121 | 1304 + 179 
4 mEq. NH,Cl/day 1724 + 262 | 1706 + 363 


Moreover, the adaptation of renal glutaminase 
in rats on constant NH,Cl loads (sacrificed at 2- 
day intervals) was as rapid in the adrenalectomized 
group as in normal controls. 

It is concluded that under the conditions of 
these experiments the renal excretion of ammonium 
chloride loads and the adaptation of renal glutamin- 
ase is not impaired by adrenalectomy, providing 
the rats are protected from hyperkalemia and 
vascular collapse. 
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Adaptation of Ammonia-Producing Enzymes in the 
Human Kidney During Chronic Acidosis as Re- 
vealed by the Administration of Precursor Amino 
Acids. Leonard L. Madison and Donald W. 
Seldin. Department of Internal Medicine, South- 
western Medical School, University of Texas, 
Dallas. 

The role of precursor amino acids in augment- 
ing production of urinary ammonia in man was 
investigated in order to: (1) identify amino acids 
which are ammonia precursors and, by inference, 
renal enzyme systems involved in ammonia pro- 
duction, (2) determine which enzyme systems adapt 
to acidosis. 

Urinary ammonia, pH and titratable acid were 
measured before and after single amino acid ad- 
ministration to normal subjects at several levels of 
constant acid intake. 

Administration of equimolar amounts of single 
amino acids (I-glutamine, l-asparagine, glycine, 1- 
alanine, |-leucine or d-alanine) to subjects during a 
steady state at different levels of NH,Cl loads (5, 
then 10, finally 15 Gm./day) augmented ammonia 
excretion in progressive fashion above control by an 
average of 5, 14 and 22 mEq. respectively. By con- 
trast, l-monosodium aspartate and l-proline in- 
creased excretion by the same small amount (6 to 8 
mEq.), irrespective of the magnitude of NH,Cl 
loads. 

After amino acid administration, mean am- 
monia excretion rose from control of 7.5 to 12.5 
mEq./hr., despite a rise in urine pH from 5.63 to 
6.23. 

These data suggest that: (1) Glutaminase, 
asparaginase, glycine oxidase and d- and l-amino 
acid oxidases may be particularly important in 
renal regulation of acid-base balance in humans as 
evidenced by adaptive increase in their activity 
during acidosis. (2) By contrast, either aspartic 
transaminase and proline oxidase or glutamic de- 
hydrogenase do not adapt to acidosis. (3) Increased 
ammonia production under these circumstances 
accelerated ammonia excretion despite elevations of 
urine pH. 


Mechanisms of Development of Hyperchloremia 
following Blockage of Bicarbonate Reabsorption 
in the Renal Tubule. Warren S. Braveman, 
Albert L. Rubin and Allen W. Mead. Department 
of Medicine, Cornell University Medical College, 
New York City and the Second (Cornell) Medical 
Division, Bellevue Hospital Center, New York 
City. (Aided by grants from the James Founda- 
tion and Lederle Laboratories.) 

Heretofore it has been postulated that the 
development of hyperchloremia following the block- 
age of bicarbonate ion reabsorption in the renal 
tubule may result from increased tubular reabsorp- 
tion of chloride ion. The following experiment 
would strongly contest the validity of this concept. 


Renal clearances of inulin, sodium, potassium, 
chloride and bicarbonate were determined at fre- 
quent intervals in 6 normal subjects before and 
after the intravenous administration of a carbonic 
anhydrase inhibitor (acetazoleamide, Diamox). 

In every instance, after the administration of 
acetazoleamide, the tubular reabsorption of potas- 
sium, sodium and bicarbonate ions decreased 
significantly. In no instance did the reabsorption of 
chloride ion increase. 

Two mechanisms for the development of 
hyperchloremia were observed. In one, urine flow 
increases markedly, without a significant change in 
chloride ion excretion. Plasma chloride concentra- 
tion rises in this instance because of a propor- 
tionately greater reduction in total extracellular 
fluid volume than in extracellular fluid chloride 
concentration. This can explain the hyperchloremia 
that develops in the cardiac patient who responds to 
acetazoleamide with a diuresis. 

In the second mechanism GFR decreases 
significantly with the urine flow remaining constant. 
Less chloride ion is filtered and less excreted. The 
plasma chloride concentration rises, in this instance, 
because chloride ion excretion decreases. But this 
decrease is not due to increased tubular reabsorption. 
This mechanism finds clinical application in those 
cardiac patients with refractory fluid retention who 
develop a hyperchloremia after the administration 
of acetazoleamide, but do not respond with a 
diuresis until a mercurial agent is administered. 


A Comparison of the Effects of Posture and Neck 
Compression on the Excretion of Sodium. George 
A. Kelser, H. L. Izlar, E. H. Estes and James V. 
Warren. V. A. Hospital and Department of 
Medicine, Duke University School of Medicine, 
Durham, North Carolina. 

In normal individuals assumption of the erect 
position reduces renal sodium excretion. Lewis et al. 
have shown increased sodium excretion with neck 
compression in the sitting position and have postu- 
lated an intracranial homeostatic mechanism which 
influences sodium excretion. These data are at 
variance with observations of decreased sodium 
excretion in superior vena caval obstruction due to 
either thrombosis or experimentally induced con- 
gestion. The following study was done in an effort 
to clarify this discrepancy and to evaluate some of 
the variables present in current technics used for 
the study of sodium excretion. 

Hourly urinary sodium determinations were 
made for 10 hours on a control day in 8 normal 
sitting subjects. Two hundred ml. of 0.14% sodium 
chloride solution was taken orally every 30 minutes. 
On a test day at least 72 hours later the procedure 
was varied only in that the horizontal position was 
assumed or the neck was compressed at 20 mm. Hg 
during the 5th through the 8th hours. 

With strict control of all possible environ- 
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mental conditions the employed loading rate and 
solution afforded fairly constant excretory rates of 
sodium in the same individual after the 3rd hour. 
The use of a separate control day and the prolonged 
observation period reduces the possibility of as- 
cribing effect to normal hourly fluctuations. 
Recumbency produced a significant increase in 
sodium excretion in the 7th, 8th and 9th hours, 
whereas the values on the neck compression day 
were not significantly different from either the 
control day or the control period of the test day. 


Renal Functional Patterns during Recovery from 
Acute Tubular Necrosis. Franklin H. Epstein and 
Charles R. Kleeman. Department of Internal 
Medicine, Yale University School of Medicine, 
New Haven, Connecticut. 

The composition of urine and serum and the 
ability to dilute and concentrate the urine were 
studied in 3 patients during the early diuretic 
phase of recovery from acute tubular necrosis in- 
duced in 2 by carbon tetrachloride and in 1 by 
massive intravascular hemolysis. During the first 
days of diuresis in the 2 patients with CCl, poison- 
ing, the clearance of potassium was 1.7 to 2.3 times 
the clearance of endogenous creatinine or of inulin, 
suggesting renal tubular secretion of potassium. 
However, this was neither blocked by administra- 
tion of Salyrgan nor increased by DOCA. Urinary 
concentrations of sodium and chloride initially were 
close to 100 mEq./L. but fell to roughly half of their 
concentration in serum as diuresis progressed. In 
the face of marked metabolic acidosis, ammonium 
excretion during the initial days of diuresis did not 
exceed 10 mEq./min. Although intake of calcium 
was zero, 100-200 mg. were excreted per day in the 
urine. The U/P ratio of phosphate at first approxi- 
mated 1.0 and rose during recovery; U/P ratios of 
sulfate paralleled those of urea. 

At the peak of diuresis, urinary osmolarity 
(freezing point) approximated that of serum and 
was unchanged by Pitressin. Ability to concentrate 
the urine in response to Pitressin became manifest 
as diluting ability started to return. Despite a serum 
sodium of only 109 mEq./L. and an overexpanded 
extracellular fluid, 1 patient complained of severe 
thirst which did not abate until hypertension dis- 
appeared and heart failure improved during the 
diuretic phase of recovery. 


Serum Citric Acid in Uremia. James M. Pierce, Jr. 
and John T. Finkenstaedt. Department of Medi- 
cine, Peter Bent Brigham Hospital and Harvard 
Medical School, Boston. 

As a part of a study of various metabolic 
abnormalities in uremia, serum citric acid levels were 
determined in 15 uremic patients. Citric acid is 
important in intermediary metabolism. High circu- 
lating levels may affect serum ionized calcium. 
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Citric acid was analyzed by the pentabromace- 
tone-pyridine color reaction as described by Et- 
tinger, Goldbaum and Smith. Normal adults were 
controls. Cubital vein and brachial artery samples 
were taken in the fasting state. In normals, venous 
citric acid levels were 15-22 y/cc. (av. 20). Venous 
citric acid levels of the 15 uremic patients were 17- 
150 y/cc. (av. 66). In 10 of these, arterial citric 
acid levels were determined. Venous citric acid 
levels of this latter group were 29-71 y/cc. (av. 50). 
The arterial citric acid levels were consistently 
higher than the venous levels, the A-V difference 
being 5-32 y/cc. (av. 13.5 and mean 8.5). In nor- 
mals, the A-V difference was probably not significant 
being less than 1 y/cc. Two patients with acute 
renal failure had venous levels of 110 y/cc. which 
fell to normal during recovery. 

These data suggest that there may be an 
elevated citric acid level in patients with uremia. 
The arterial citric acid level appears to be a more 
accurate reflection of circulating citric acid than the 
venous level. Moreover, in these uremic patients 
there appears to be a significant utilization of citric 
acid by the peripheral tissues. In normal subjects, 
peripheral utilization of citric acid was not deter- 
mined. 


17-Hydroxycorticosteroid Metabolism in Uremia. 
Don G. Willardson, Edwin Englert, Jr. and 
Harold Brown. V. A. Hospital, and the Depart- 
ments of Medicine and Biochemistry, University 
of Utah College of Medicine, Salt Lake City. 

A standard infusion of hydrocortisone was 
administered intravenously to 7 patients with 
uremia of varying degrees of severity as measured 
by the endogenous creatinine-chromogen clearance. 
After the infusion, serial determinations of the 
levels of free plasma 17-hydroxycorticosteroids 
(17-OHCS) by the method of Nelson, Samuels and 
Eik-Nes, and of the conjugated plasma 17-OHCS 
by a modification of the technic of Bongiovanni 
were made. The excretion of 17-OHCS in the urine 
was also measured. 

As in the normal subjects, the level of free 
17-OHCS in the plasma fell almost to normal in a 
logarithmic fashion in about 6 hours. However, the 
levels of conjugated 17-OHCS rose to a maximum 
which correlated with the degree of renal impair- 
ment and declined much more slowly than in the 
normal subjects. In the patients with marked renal 
impairment the level of conjugated 17-OHCS 
failed to decline even after 24 hours. In these pa- 
tients the levels of conjugated 17-OHCS were 
markedly elevated even prior to the infusion. The 
patients with uremia excreted greatly reduced 
quantities of 17-OHCS in their urine. 

These findings suggest that in uremia the renal 
excretion of conjugated corticosteroids is impaired, 
with the result that this material accumulates in the 
plasma. 








The Renal Clearance of 18 Individual Amino Acids 
in Human Subjects. Paul D. Doolan, Harold A. 
Harper, Maxine E. Hutchin and Walton W. 
Shreeve. Metabolic Research Facility, U. S. 
Naval Hospital, Oakland, California. 

Six studies in 4 normal subjects were performed 
in accordance with standard technics. Inulin clear- 
ance was employed as a measure of GFR and the 
individual amino acids were measured microbio- 
logically. In response to load, both the amounts of 
amino acids excreted and reabsorbed were in- 
creased. On a basis of their C/E ratios 


av. clear. 
(av. max. plasma elev.) 








it was shown that histidine, serine, glycine and 
threonine were cleared in the greatest amounts. The 
clearances of isoleucine, leucine, valine, proline, 
alanine, methionine, arginine, phenylalanine and 
lysine, however, remained low despite substantial 
elevations in plasma concentrations. The tubular 
reabsorption of glycine when infused alone was 
significantly greater than when it was incorporated 
into an amino acid mixture and comparable filtered 
loads achieved. Infusion of a 5% glycine solution 
produced a marked elevation in plasma glycine 
concentration, a significant rise in serine concentra- 
tion, and was associated with severe nausea, vomit- 
ing and a moderate fall in blood pressure and GFR. 
Despite the absence of any significant change in 
plasma concentration, the clearance of cystine 
during the amino acid infusion was 3 times greater 
than the endogenous value, indicating that other 
amino acids were being reabsorbed at the expense of 
cystine. Glutamine and tyrosine, possibly, are also 
affected by similar competitive phenomena. 


Observations on Sustained Water Diuresis: A 
Limiting Minimal Osmolar Concentration of the 
Urine. Charles R. Kleeman, Franklin H. Epstein, 
Ezra Lamdin and Milton E. Rubini. Department 
of Internal Medicine, Yale University School of 
Medicine, New Haven, Connecticut. 

Numerous studies in the past have stressed the 
maximum concentrating ability (approx. 1400 
mOsm./L.) of the normal renal tubules. However, no 
attempt has been made to define the minimal 
osmolar concentration of urinary solutes during 
sustained water diuresis. The data of the present 
study were collected from 17 experiments on 13 
semirecumbent normal males, during the morning 
hours following a light breakfast. Sustained maxi- 
mal water diuresis was maintained over a 3 to 6- 
hour period by a continual positive water load of 
1000 cc. Osmolarity of serum and urine was meas- 
ured by freezing point depression. GFR was esti- 
mated from endogenous creatinine clearance. 

Regardless of the initial osmolarity of the 
urine, the rate of excretion of total solutes, or the 
electrolyte composition of the urine the lowest 
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urinary osmolarities observed ranged between 
55-70 mOsm./L. with a mean of 65 mOsm./L. This 
level when reached was maintained throughout the 
period of diuresis. There was no relationship be- 
tween the height of the maximum diuresis and this 
minimal osmolar concentration. The minimal con- 
centration was not altered in 1 subject by changing 
from a low protein, low salt diet to a high protein, 
high salt diet. 

The data suggest that there exists under 
‘normal’’ physiologic conditions a limiting minimal 
osmolar concentration below which the kidneys 
cannot dilute the urine. 


Chlorpromazine Induced Water Diuresis. A. £. 
Parrish and E. H. Levine. The George Washington 
University School of Medicine, and the V. A. 
Hospital, Washington, D.C. 

Previous studies indicate that Chlorpromazine 
has little or no effect on renal functions; however, 
an observation of improvement in a uremic patient 
following Chlorpromazine therapy prompted further 
study. 

Renal function was estimated by measuring 
inulin and sodium PAH clearances. After 2-3 10- 
minute control periods of urine collection 25 mg. i.v. 
of Chlorpromazine was administered slowly. Con- 
secutive 10-minute periods were then obtained for 1 
hour. Antidiuretic hormone was assayed in 5 pa- 
tients using hydrated rats. 

In 11 of 12 patients without clinical renal 
disease it was found that after Chlorpromazine: (1) 
there was an initial fall in GFR with a return to 
control levels in 1 hour, (2) a similar change oc- 
curred in ERPF, (3) there was a rise in FF reaching 
a maximum in 20 minutes followed by a gradual 
fall in 1 hour. Urine flow increased in 10 of the 12 
reaching a maximum of 114 to 7 times the control 
volume in 20 to 60 minutes. This was accompanied 
by a fall in concentration of both sodium and 
potassium. 

Preliminary studies in 5 patients suggest that 
in 4 of these the mechanism for the apparent water 
diuresis might be posterior pituitary ADH inhibi- 
tion. 


Some Studies on Antidiuretic Substance (ADS) 
Excretion in Edema States. Ralph Goldman, 
Elizabeth B. Luchsinger and Mortimer S. Lipsett. 
Department of Medicine, University of Cali- 
fornia Medical Center, and the V. A. Hospital, 
Los Angeles. 

The level of ADS production in patients with 
water-retaining diseases is of obvious significance, 
but uncertainties as to the validity and interpreta- 
tion of results have limited the usefulness of the 
available data. In the studies to be reported the 
urine was extracted by the technic of Noble, Rinder- 
knecht and Williams and the extract assayed by the 
Ham and Landis modification of the Burn mt 
method. 
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It was postulated that if ADS regulates urine 
flow, the urine content might be demonstrated to 
be greater during periods of relative antidiuresis, 
and less during periods of relative diuresis. Paired 
8-hour urine samples were obtained from 10 normal 
individuals, 6 patients with cardiac failure and 
edema, and 5 patients with hepatic cirrhosis and 
ascites. In the normal individuals the maximal urine 
flow was during the day, in the patients it was during 
the night. 

Of the 21 paired observations, the greater ADS 
assay corresponded with the larger urine in 15 
instances, and with the smaller urine in 6 instances. 
This was contrary to the experimental premise. The 
result actually appears to show a random distribu- 
tion or possibly a correlation between the larger 
volume and the greater recovery. The amount of 
ADS in the urine (for the total 16-hour collection 
period) was of essentially the same order for the 
normal individuals and the cirrhotic patients, and 
both were greater than the cardiac patients. 


The Natural History of “Lupus Nephritis.’’ Robert 
C. Muehrcke, Robert M. Kark, Conrad L. Pirani 
and Victor E. Pollak. Departments of Medicine 
and Pathology, University of Illinois College of 
Medicine, Presbyterian Hospital, Cook County 
Hospital, and the Research and Educational 
Hospital, Chicago. (Aided by a grant from the 
U.S. P. H.S. and Eli Lilly Company.) 

When lupus erythematosus disseminatus (LED) 
involves the kidney, the prognosis is considered to 
be grave; therefore, the natural history of “lupus 
nephritis” needs clarification. This was studied 
through serial renal biopsies in 25 patients with 
LED. In addition, the kidneys from 39 autopsies 
were studied. 

The earliest lesion observed in patients with 
previously normal kidneys was focal glomerulitis 
characterized by fibrinoid changes and focal cellu- 
larity. This progressed to diffuse glomerulitis, 
thickening of the basement membrane, wire loops 
and glomerulonephritis with epithelial crescents. 

There were 2 distinct groups of edematous 
patients. One had the clinical picture of the ne- 
phrotic syndrome with hypercholesterolemia. Path- 
ologic study disclosed glomerulonephritis with 
tubular degeneration and interstitial edema. The 
second group had “‘pseudonephrotic syndrome” with 
low serum cholesterol. Pathologic study revealed 
ischemia and digitation of the glomerular tuft with 
fibrinoid deposits and hyaline thrombi. 

In the presteroid era this study disclosed that 
wire looping was common, but severe renal involve- 
ment was rare. After 1949, glomerulitis and glo- 
merulonephritis were observed more often. One 
may speculate whether this is the result of steroid 
and antibiotic therapy or prolongation of life 
therefrom. 


There was correlation of urinary findings with 
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renal pathology. WBC and WBC casts were found 
with focal glomerulitis. Proteinuria was associated 
with diffuse glomerulitis. Impairment of renal func- 
tion was observed with subacute glomerulonephritis. 
Hypertension and fixed specific gravity accompanied 
chronic glomerulonephritis. 

This study demonstrates the value of correlating 
the progression of histologic changes with con- 
comitant clinical and laboratory data in observing 
the natural history of a disease. 


Serial Kidney Biopsy in Renal Vein Thrombosis 
with the Nephrotic Syndrome. Victor E. Pollak, 
Robert C. Muehrcke, Conrad L. Pirani, Benjamin 
Kaplan, Lyle Baker and Robert M. Kark. Depart- 
ments of Medicine and Pathology, University of 
Illinois College of Medicine, Presbyterian Hos- 
pital, the Research and Educational Hospital, 
and Hines V. A. Hospital, Chicago. (Aided by 
grants from the U. S. P. H. S. and Eli Lilly 
Company.) 

The nephrotic syndrome due to renal vein 
thrombosis is less uncommon than has previously 
been thought. Two adult males with the nephrotic 
syndrome and bilateral renal vein thrombosis were 
studied. Both were desperately ill with widespread 
thromboembolic disease. Anasarca developed 
rapidly, was associated with pain, tenderness and 
fullness in the loin, rapid kidney enlargement, 
massive proteinuria, hypoproteinemia, hypoal- 
buminemia, hypercholesterolemia and diminished 
renal function. 

Study of serial percutaneous renal biopsies 
disclosed histologic changes varying with the dura- 
tion of obstruction to venous return from the 
kidney. These were focal or diffuse thickening of the 
basement membrane of glomerular capillaries and 
thickening of Bowman’s capsule. The tubules 
showed atrophy and dilatation, and often contained 
casts and proteinaceous material. Interstitial tissue 
was remarkably edematous and showed patchy 
fibrosis and infiltration with chronic inflammatory 
cells. 

One patient died, and the clinical diagnosis was 
confirmed by necropsy. A hemolytic enterococcus 
was grown from the biopsied tissue of the second 
patient, and in addition, polymorphonuclear leuko- 
cytes were observed in glomeruli and interstitial 
tissue. Treatment with anticoagulants and anti- 
biotics resulted in a remarkable clinical improve- 
ment, and the grossly enlarged kidneys returned to 
almost normal size. A second biopsy taken 10 weeks 
later revealed chronic pyelonephritis. 


The Nephrotic Syndrome: Attempt at Classification 
by Clinical and Biochemical Criteria. Elaine T. 
Bossak and David Adlersberg. Departments of 
Medicine and Chemistry, The Mount Sinai 
Hospital, New York City. 

This study includes 24 patients with the neph- 
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rotic syndrome: 8 adults with glomerulonephritis, 
6 nephrotic children, 7 instances of diabetic nephrop- 
athy with and without edema, 2 patients with 
amyloidosis and 1 with disseminated lupus ery- 
thematosus. The combined clinical, chemical and 
paper electrophoretic investigation includes de- 
tailed studies of serum proteins, lipids and lipo- 
proteins. 

The nephrotic stage of glomerulonephritis is 
characterized by low incidence of hypertension, 
azotemia, marked hypoalbuminemia and hyper- 
alpha, globulinemia, moderately elevated beta 
globulin, lactescent serum, elevated cholesterol, 
total lipid and neutral fat and the fraction containing 
beta lipoprotein. 

Nephrotic children have little hypertension, no 
azotemia despite long duration of symptoms, mod- 
erate hypoalbuminemia, marked hyperalpha, globu- 
linemia, normal beta globulin, lipid levels similar 
to adult nephrosis and marked depression of alpha 
lipoprotein. 

The third group has long-standing diabetes 
mellitus requiring insulin and severe vascular com- 
plications such as marked hypertension and retinop- 
athy. Azotemia is greater in diabetics with edema. 
Serum albumin levels are higher, particularly in 
those without edema than in other types of nephro- 
sis. Elevated alpha, or beta globulin occurs only in 
diabetic nephropathy with edema or marked hypo- 
albuminemia. Lipid levels are mildly elevated, and 
lactescent serum is not observed. Although lipid 
levels are higher in diabetics with edema, those with- 
out edema have most marked disturbance of the 
lipoprotein profile characterized by pronounced ele- 
vation of beta lipoprotein. 

Patients with amyloidosis are normotensive, 
have azotemia, moderate hypoalbuminemia, mod- 
erately elevated serum alpha; and beta globulins 
and marked hypogammaglobulinemia. Serum may 
be lactescent with elevated lipid fractions, par- 
ticularly phospholipids, and marked depression of 
alpha lipoprotein. The lupus patient shows azotemia, 
marked hypoalbuminemia, normal serum alphas 
globulin, elevated beta globulin and marked hyper- 
gammaglobulinemia. Lactescent serum with marked 
increase in total lipid and neutral fat and little in- 
crement in cholesterol and phospholipids is asso- 
ciated with markedly depressed alpha lipoprotein. 

It appears, therefore, that the nephrotic syn- 
drome may be classified into distinct types on clinical 
and biochemical grounds. 


Induced Remissions in the Nephrotic Syndrome in 
Adults. Robert S. Morrison and John P. Merrill. 
Peter Bent Brigham Hospital, Boston. 

In adult nephrotics short courses (5-10 days) 
of adrenal steroids have previously resulted in re- 
mission in less than 60% of initial trials. An increased 
number of remissions can be effected by longer 
courses of steroids in high doses. Employing the 
following technic, however, remissions have oc- 


curred 14 consecutive times in 5 different adult neph- 
rotic patients with short courses of steroid. Five 
hundred mg. of Hydrocortone was given daily by 
mouth for 7 to 9 days. A low salt diet and 3 Gm. of 
potassium acetate daily were employed. Two days 
after the cessation of Hydrocortone, 500 cc. of 12% 
salt-free dextran in 5% dextrose was given intra- 
venously over a 3-hour period accompanied by 1 ce, 
of Mercuhydrin intramuscularly. This treatment 
was carried out on an out-patient basis. 

All patients lost their edema in less than 4 days, 
Serum total protein, albumin, cholesterol and 
phospholipid returned to normal. Proteinuria dis- 
appeared. Sodium excretion increased. Recurrence 
was noted in 3 patients at 6 weeks to 5 months fol- 
lowing an upper respiratory infection or eczema. In 
the others maintenance therapy of 60 to 100 mg. 
of Hydrocortone appeared to prolong the remission. 
Data on renal dynamic changes and electrolyte ex- 
cretion are to be presented. The use of this technic 
as an out-patient procedure, the avoidance of longer 
courses of steroid in extremely high doses, and the 
high success rate achieved are advantages of this 
form of therapy in the adult patient. 


Results of Prolonged Intermittent Steroid Treatment 
of Children and Adults with the Nephrotic Syn- 
drome: A Five-Year Survey. Ruth Strang, Kurt 
Lange, Lawrence Slobody, Edward Friedman and 
Eugene J. Wenk. New York Medical College, 
New York City. 

Based on the immunologic mechanism of the 
nephrotic syndrome as evidenced by variations in 
serum complement a therapy with ACTH and corti- 
sone was developed. It consisted of an initial course 
of large doses of ACTH or cortisone for 7-12 days 
inducing diuresis at the first attempt in 82% of the 
cases. After diuresis, maintenance therapy con- 
sisted of large doses of ACTH or oral cortisone given 
on 3 successive days of each week. 

With this therapy 5 adults and 19 children 
were treated during an observation period of 5 
years. They were statistically compared with 9 
adults and 26 children with the nephrotic syndrome 
who did not receive any steroid therapy and 4 adults 
and 18 children receiving steroid therapy only when 
edematous. The group on maintenance therapy 
showed a reduction of 80.5% of the expected mor- 
tality. The reduction in number of days in edema 
was still more striking. Treatment with steroids 
only when edema was present did not reduce mor- 
tality when compared with no steroid treatment. 

Plasma proteins and cholesterol return rapidly 
to normal with this therapy, although mild degrees 
of albuminuria may persist as an expression of 
“healing with defect.” 

Sedimentation rate, albuminuria and plasma 
proteins were not reliable criteria for the discon- 
tinuation of maintenance therapy. Maintenance 
therapy should be continued for at least 1 year to 
prevent relapses. 
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The Effect of an Increased Infusion Rate of Brom- 
sulfalein on Hepatocellular Plasma Clearance 
(Cpsp) Values in Normal Men and Women. 
L. Dean Caraway, A. William Horsley, John W. 
Eckstein and James W. Culbertson. Clinical Car- 
diovascular Laboratory and Department of In- 
ternal Medicine, College of Medicine, State 
University of Iowa, Iowa City. (Aided by a grant 
from the Iowa Heart Association) 

We have established previously the normal 
values and reproducibility of standardized hepato- 
cellular plasma clearance rates of Bromsulfalein 
(Caspr) in men and women, using a constant intra- 
venous infusion load of 2.5 mg./min./M.2 The 
present experiments were designed to determine 
whether subsequent tests in the same subjects with 
a moderate increase in load would yield critical al- 
teration in Cusp values. 

Each of 30 subjects (16 men, 14 women) was 
primed with 100 mg. BSP and infused at 2.5 mg./ 
min./M.? Retesting was identical except that the 
load was 3.0 mg. 

The mean Cagp value for the 2.5 mg. load was 
545 + 145 ml./min./1.73 M2 and for the 3.0 mg. 
load, 480 + 114. While the difference between these 
means is not quite critical (p = <0.06), the differ- 
ence between the paired observations is highly sig- 
nificant (p = <0.01), as is the correlation between 
them (r = 0.60, p = <0.01) with line of regression 
y = 0.76x + 179 (where y = Cusp at 2.5 mg. and 
x at 3.0 mg.) and standard error of the estimate 
+116. 

In practice, prediction of load within +0.2 
mg./min./1.73 M.? is feasible. Thus, there is a 
technical margin of safety in employing this method 
as a sensitive clinical test of hepatocellular function 
However, with a load of 3.0 mg. the lower limit of 
normal Cysp range should be reduced from 300 to 
225 ml./min. and values below 275 regarded with 
suspicion of hepatocellular dysfunction. 


Use of the ‘‘Carbohydrate Index” in Assessing 
Hepatic Function in Man. R. K. Parida and 
R. M. Kark. Department of Medicine, University 
of Illinois College of Medicine, Chicago. (Aided 
by a grant from the U.S. P. H. 8S.) 

Horwitt has developed a new test for the study 
of carbohydrate metabolism in man. This is the 
“carbohydrate metabolism index” (CMI) which is 
calculated by correlating the blood levels of glucose, 
lactate and pyruvate after metabolic “loading” 
with oral glucose and exercise. 

During a nutritional study, patients who con- 
sumed an experimental diet low in niacin, trypto- 
phane and protein developed hepatic enlargement, 
Bromsulfalein retention and an abnormal CMI. 
These derangements were found to be due to dietary 
protein deficiency, as only protein addition to the 
diet was able to correct abnormalities. High doses 
of thiamine did not alter the situation. In view of 
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these observations it was decided to study the CMI 
in patients with known liver disease. 

Forty-three patients were studied: 11 had no 
hepatic disease, 4 were suspected of having liver 
disease, and the remainder were ill, either with 
cirrhosis of the liver or with infectious hepatitis. 

On analysis it was found that the CMI did not 
correlate with the clinical states of the patients, nor 
with the usual tests of liver function. The basal 
levels of blood pyruvic acid in most patients with 
advanced cirrhosis were high, as has been demon- 
strated by other workers. For obvious reasons, nega- 
tive values of CMI were obtained in patients with 
concomitant diabetes. 


The Effects of ACTH on the Metabolism of Bilirubin. 
Thomas C. Chalmers, John V. Carbone, Sheldon S. 
Waldstein and Marjorie Knowlton. Department 
of Metabolism, Medical Division, Army Medical 
Service Graduate School, Washington, D. C. 

The effectiveness of ACTH in lowering the 
serum bilirubin in infectious hepatitis prompted this 
investigation of its effects in other types of jaundice. 
In 4 of 9 patients with proven extrahepatic obstruc- 
tion the serum bilirubin dropped following ACTH 
administration. Fecal urobilinogen increased in 3 
patients, indicating that ACTH either had a choler- 
etic effect or acted by decreasing edema around the 
site of obstruction. In an effort to elucidate further 
the mechanism of this effect, 7 patients with per- 
sistent hyperbilirubinemia and 2 normal subjects 
were studied on a metabolic ward. The serum bili- 
rubin and the fecal and urinary urobilinogen were 
compared before, during and after 4 days of ACTH 
administration. 

In the normals and the 5 patients with idio- 
pathic (constitutional) hyperbilirubinemia there 
were slight drops in the serum bilirubin not ex- 
plainable by hemodilution or, in 2 patients, by a 
detectable decrease in the rate of red cell destruc- 
tion (Cr“ technic). There was also no rise in fecal 
urobilinogen. The serum bilirubin of a patient with 
cholangiolitic cirrhosis dropped from 12 to 6 mg./ 
100 ml. in 4 days without any rise in fecal or urinary 
urobilinogen, or in urinary bilirubin. In a patient 
with congenital spherocytic jaundice there were on 
2 occasions sharp drops in serum bilirubin (4 to 2.5 
mg./100 ml.) accompanied by an increase in fecal 
urobilinogen from 400 to 1000 and from 400 to 700 
mg. /day. 

It is concluded that ACTH has a distinct ef- 
fect on bilirubin metabolism which can occasionally 
be shown to be a choleretic one. The observation 
that the serum concentration may drop without any 
increase in measurable urobilinogen excretion em- 
phasizes the existence of other pathways of degrada- 
tion of bilirubin. 


Effect of Methyltestosterone in Chronic Liver 
Disease. Irving B. Brick, Laurence H. Kyle, 
James J. Foster and Richard J. Meyer. Depart- 
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ment of Medicine, Georgetown University School 
of Medicine, Washington, D. C. 

Although the number of reported instances of 
jaundice in association with methyltestosterone 
therapy indicates more than a coincidental rela- 
tionship, the pathogenesis of the jaundice is un- 
known. The present study concerns evaluation of 
the premise that pre-existing liver disease might 
predispose to the occurrence of methyltestosterone 
jaundice. Methyltestosterone was administered to 6 
patients with chronic hepatitis for periods of from 
5 weeks to 13 months. Desiccated thyroid was added 
during a portion of the therapeutic period in 3 pa- 
tients. Liver function studies, including serum bili- 
rubin, alkaline phosphatase, thymol turbidity, 
Bromsulfalein, albumin and globulin and cephalin 
flocculation tests demonstrated no significant 
changes during the period of study. Liver biopsies 
were taken before and at the end of treatment in 
all patients; none showed the intrahepatic bile 
stasis which has been regularly associated with 
methyltestosterone jaundice. Metabolic balance 
study was conducted in 2 patients. Both showed 
positive nitrogen balance while receiving methyl- 
testosterone. Nitrogen excretion reverted to control 
levels in 1 patient during treatment with methyltes- 
tosterone and in the other after addition of thy- 
roid. All subjects demonstrated the expected crea- 
tinuria which was intensified by thyroid. 

These studies indicate that methyltestosterone 
had no deleterious effects in patients with chronic 
hepatic disease and that pre-existing liver disease 
is probably not a factor in the occurrence of methy]l- 
testosterone jaundice. 


The Effects of Supplementary Calories on Nitrogen 
Storage at High Intakes of Protein in Patients 
with Chronic Liver Disease. Irvin C. Plough, 
Frank L. Iber, Margaret E. Shipmand and Thomas 
C. Chalmers. Department of Metabolism, Medical 
Division, Army Medical Service Graduate School, 
Washington, D. C. 

Recent observations that excess dietary protein 
may precipitate coma in patients with cirrhosis of 
the liver suggested the following studies of the 
sparing of nitrogen by the addition of calories to an 
already adequate diet. In 3 patients with mild, 
moderate and severe liver disease the balances of 
nitrogen, potassium, sodium and water were meas- 
ured in liquid diets providing protein intakes from 
1.5 to 4 Gm./Kg. Each patient was studied at 2 
or more protein levels. During control periods of 
about 14 days each patient maintained his weight 
and was in positive nitrogen balance on an intake of 
40 to 45 calories/Kg. One thousand calories of fat 
and carbohydrate were then added for periods of 6 
to 14 days each. A second control period closed each 
study. 

In each patient there was a consistent nitrogen 
sparing effect which varied from averages of 1.5 


to 7 Gm. N/day and which was directly propor- 
tional to the level of protein in the diet. In 1 patient 
carbohydrate was twice as effective as fat and in the 
other 2 the effects were similar. 

At both normal and high protein intakes added 
calories caused roughly similar increases in weight. 
However, calculations from the nitrogen, potassium 
and sodium balances in the 2 patients who were in a 
normal state of nutrition indicated that at an in- 
take of 1.5 to 2 Gm. protein/Kg. the weight gain 
was primarily fat, while at a level of 3 to 4 Gm 
protein/Kg. the same caloric supplements resulted 
in the formation of relatively more lean tissue. 


Plasma Electrolytes, Electrocardiographic Altera. 
tions and Ammonium in Liver Disease. Arvin S. 
Glicksman, Kathleen E. Roberts and Henry T. 
Randall. Departments of Medicine and Surgery, 
Memorial Center and the Andre and Bella Meyer 
Physiology Laboratories of the Division of Ex- 
perimental Surgery, Sloan Kettering Institute, 
New York City. (Aided by a grant from the 
United States Public Health Service.) 

Twenty-five patients with varying degrees of 
liver damage have been studied in relation to plasma 
electrolytes, electrocardiographic alterations and 
ammonium. These observations have been correlated 
with experimental work carried out on dogs. 

The infusion of neutral ammonium salts in dogs 
has been followed by a consistent decrease in the 
plasma concentration of sodium and chloride and 
elevation of plasma potassium. The electrocardio- 
graphic alterations are similar to those observed with 
hyperkalemia. The electrolyte and electrocardio- 
graphic changes, as well as other evidence of toxicity, 
were related to the rate of infusion of the ammonium 
solution. 

In the patients studied, 3 of whom had had a 
partial hepatectomy, blood ammonium was not 
found to be consistently elevated. However, in those 
patients with an elevated ammonium, electrocardio- 
graphic alterations similar to those seen in dogs were 
frequently observed. Plasma magnesium was sub- 
normal in all cases studied. Correlation of the blood 
ammonium and magnesium concentration with 
standard liver tests was inconclusive. 


A Comparison of Diuretic Response to Oral and 
Intravenous Water Loads in Patients with Hepatic 
Cirrhosis. William H. Birchard, Thaddeus E. 
Prout, T. Franklin Williams and Jack D. Rosen- 
baum. Departments of Medicine, Boston Uni- 
versity School of Medicine and Tufts College 
Medical School and the Medical Service, Boston 
V. A. Hospital, Boston. 

Patients with decompensated cirrhosis char- 
acteristically have impaired diuretic responses to 
oral water loads. Brisk diureses after intravenous 
infusion are described, but adequate comparisons 
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of the 2 routes have not been made in the same pa- 
tients. 

In 15 patients with portal cirrhosis the response 
to water loading by the intravenous route employing 
5% dextrose or 4% invert sugar on one day was 
compared with the drinking of tap water or hexose 
solution on another day, either preceding or follow- 
ing the intravenous loading. 

No difference in urine flow after oral and intra- 
venous loading was observed in the 2 patients whose 
diuretic responses were most strikingly impaired, 
or in 3 patients in whom the response was of nor- 
mal magnitude. The diuretic response was greater 
by 3 ml./min. or more after intravenous loading in 8 
patients. In 7 of these, sodium excretion was higher 
after intravenous loading by at least 50 weq./min. 
Two patients had distinctly higher flows after oral 
loading. Glycosuria was absent or insignificant in all 
experiments. In about half the experiments the 
higher rate of flow may have been related to a higher 
endogenous creatinine clearance, suggesting that 
differences in GFR as well as tubular reabsorption 
might be operative. 

Since equal degrees of hypotonicity followed 
hydration by either route it is suggested that greater 
diuresis after intravenous hydration was dependent 
upon more effective expansion of extracellular fluid 
volume. 


The Blood Volume in Patients with Laennec’s 
Cirrhosis as Determined by Radioactive Chrom- 
ium-Tagged Red Cells. Seymour Eisenberg. De- 
partment of Internal Medicine, Southwestern 
Medical School, University of Texas, and the 
Medical Service and Radioisotope Unit of the 
V. A. Hospital, Dallas. 

Twenty subjects with advanced Laennec’s cir- 
thosis were studied by the radiochromium-tagged 
red cell method. Ascites was present in 19 and none 
had bled for a 4-month period prior to the study. 
Determinations of blood volume and red cell mass 
were made prior to treatment and after clinical 
improvement; comparisons were made between 
pre- and post-treatment values and between these 
and the values in normal subjects. 
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Plasma volume was 41% greater than normal 
in patients with esophageal varices and/or cyanosis; 
plasma volume was unchanged in the absence of 
these features. The red cell mass was 49% greater 
than normal in 4 cyanotic subjects; in the remainder, 
the red cell mass was normal despite lowered hemo- 
globin values. Following clinical improvement and 
recession of ascites, inconsistent changes in plasma 
volume were encountered. 

It is suggested that the increase in plasma vol- 
ume in subjects with esophageal varices is a passive 
consequence of an expanded vascular bed and that 
the “anemia of liver disease” is often the result of 
hemodilution. 


The Relationship of Cirrhosis of the Liver to Hy- 
pertension: A Study of 504 Cases of Cirrhosis of 
the Liver. Hubert F. Loyke, Cleveland, Ohio. 

This investigation was undertaken to attempt 
to observe one phase of the natural history of hy- 
pertension by reviewing 504 cases of cirrhosis of 
the liver. 

A consecutive series of cirrhosis was reviewed 
from 1943 to 1954 from 2 general hospital records. 
The cases were divided into 4 categories: (1) clinical 
diagnosis, (2) biopsy diagnosis, (3) autopsy diagnosis, 
(4) doubtful diagnosis. All hospital admissions re- 
gardless of the cause for hospitalization were re- 
viewed. The admitting blood pressure was always 
recorded with the patient in the recumbent position. 

These observations confirm that hypertension 
is less likely to occur in cirrhotics than in normal 
individuals. There is an absence of progressive blood 
pressure increase with age, although renal and 
neurogenic mechanisms capable of elevating blood 
pressures remain intact. Hypertension was reversed 
with the establishment of liver disease and fell to 
normal at the time of the albumin-globulin reversal. 

It is concluded that neurogenic and renal hy- 
pertension are not prevented by severe liver disease, 
that a normal or only slightly impaired liver func- 
tion is one prerequisite of ‘essential’ hypertension 
in man; likewise, that a severely impaired liver func- 
tion prevents the development of “essential” hy- 
pertension. 


NERVOUS SYSTEM AND MUSCLE 


Autonomic Hyperrefiexia and Its Control following 
Cervical Spinal Cord Injury. N. B. Kurnick. 
Veterans Administration Hospital, Long Beach, 
and Department of Medicine, University of 
California Medical School, Los Angeles. 

Patients with cervical cord injuries commonly 
suffer from autonomic hyperreflexia analogous to the 
somatic hyperreflexia which follows release from 
inhibition by higher centers. The autonomic hyper- 
reflexia is manifested by paroxysms of hypertension, 


excessive diaphoresis and visceral spasms. The first, 
which is ineffectively combated by the intact cardio- 
depressor mechanisms, may present a threat to 
life, while the latter effects interfere with rehabilita- 
tion and, particularly, with urinary bladder and 
bowel care. The pelvic viscera appear to be par- 
ticularly effective triggers for the autonomic re- 
sponses, but many other sites are also effective, in- 
cluding simply stroking of the skin. 

Ganglionic blockade with a moderately long- 
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acting agent (hexamethonium) provides reasonably 
satisfactory substitution for the lost inhibition from 
higher centers. Adrenolytic agents proved ineffective. 
The results of therapy on 25 patients with oral and 
parenteral hexamethonium illustrate the control of 
the complaints. Diaphoresis and visceral spasms are 
readily obliterated, while the paroxysms of hyper- 
tension are usually controlled. The only objection- 
able side effect was postural hypotension, which was 
commonly present before therapy and became 
exaggerated during exhibition of the drug. In addi- 
tion to symptomatology, responses were measured 
by cold pressor tests and cystometrography with 
simultaneous blood pressure and pulse observation. 
Dramatic effects in reducing bladder spasm, in- 
creasing urinary capacity and reducing blood pres- 
sure rise were observed. 


The Effect of Neuromuscular Activity on the Cal- 
ciuria of Paralyzed Patients. Fred Plum and 
Marcelle F. Dunning. Division of Neurology, De- 
partment of Medicine, University of Washington 
School of Medicine, Seattle. (Aided by a grant 
from the National Foundation for Infantile 
Paralysis and the Washington State Health Fund.) 

Extensive paralysis and immobilization com- 
monly are followed by a profound negative calcium 
balance, calciuria and ureterovesical calculi. In an 
effort to find measures to modify these abnormalities, 
total urinary calcium excretion was measured in 22 
convalescent paralyzed poliomyelitics for periods 
ranging from a few weeks to more than 12 months 
after illness. Calcium intake was limited to less than 
0.5 Gm. daily during the study, and the effects of 
various bodily activities on calciuria were analyzed. 

Symptomatic renal stones were observed within 
5 weeks of onset of paralysis in 1 patient whose 
calcium intake had been unlimited. In patients ob- 
served from the start of illness, calciuria rose to as 
high as 600 mg./day within 3 weeks after illness be- 
gan. The extent of initial calciuria bore little rela- 
tionship to the degree of paralysis, early calcium 
loss being as high in a male with bulbar paralysis 
and minimal peripheral weakness as in other pa- 
tients who were quadriplegic. Passive exercises, 
treatment on a rapid rocking bed, active supine 
exercises, passive standing and even walking failed 
to produce an immediate fall in urinary calcium ex- 
cretion. Indeed, in several patients increased neuro- 
muscular activity was followed by a rise in urinary 
calcium output which lasted several weeks despite 
an unchanged calcium intake. 

There appears to be no mechanical method to 
prevent or rapidly alter calcium catabolism in the 
extensively paralyzed patient. No renal or bladder 
stones have formed, however, in patients main- 
tained from onset of illness on a 0.5 Gm. calcium 
diet and a fluid intake in excess of 3000 cc./day. 


Studies on the Cholinesterase-inhibiting Drug 
(W-341). B. V. Jager and J. R. Ward. College 
of Medicine, University of Utah, Salt Lake City, 
(Aided by a grant from Warner-Chilcott). 

Certain in vivo and in vitro properties of the 
drug W-341 were compared with those of neostig- 

mine. W-341 is characterized chemically as 1,2- 

xylylene - bis[1-(3 - dimethylcarbamyloxy) - py- 

ridinium bromide]. In vitro, this drug is a reversible 
inhibitor of serum and erythrocyte cholinesterase. 

On a weight basis, it is approximately equivalent 

to neostigmine in its extent of inhibition of human 

erythrocyte and serum cholinesterase. W-341 ad- 
ministered subcutaneously to normal subjects in 
doses equivalent (in weight) to that of neostigmine, 
results in a longer lasting suppression of serum 
cholinesterase than does neostigmine. Clinically, 

gastrointestinal disturbance was greater with W-341 

than with neostigmine. An oral preparation of 

W-341 was employed for many months as therapy 

for 3 patients with myasthenia gravis and was 

tried briefly in a fourth patient. In 3 patients this 
agent proved superior to neostigmine. 


Determination of Muscle Mass in Progressive 
Muscular Dystrophy and Its Relationship to 
Creatinine Excretion and Oxygen Consumption. 
Robert J. Ryan, John D. Williams, Barbara M. 
Ansell and Lionel Bernstein. Department of Medi- 
cine, University of Illinois College of Medicine, 
the Presbyterian Hospital, and Research and 
Educational Hospitals. (Aided by grants from 
the U. S. P. H. S., Muscular Dystrophy Founda- 
tion, National Vitamin Foundation and Sprague 
Fund of Presbyterian Hospital.) 

Low BMR levels are frequently found in pa- 
tients with progressive muscular dystrophy. In 
these subjects muscle-wasting is often accompanied 
by deposition of fat. In view of this disturbance in 
body composition it was thought the reference of 
metabolic data to body weight and to surface area 
might be unreliable. 

To clarify this problem, 8 patients with progres- 
sive muscular dystrophy (PMD), 4 with polio- 
myelitis, a small group with endocrine and mus- 
culoskeletal disorders and 5 normal controls were 
studied. Fat and cell mass were estimated using 
dilution technics with antipyrine and radioactive 
sulphate. Twenty-four-hour urinary creatinine and 
basal oxygen consumption levels were determined. 

The subjects with PMD were found to have 
low cell masses (20-35% body wet.) with very high 
fat masses (38-61% body wet.). While the basal 
metabolic rates were in the lower ranges of normal 
(—10--—20%), O2 consumption/Kg. cell mass was 
2.5 to 3 times greater in the muscularly wasted in- 
dividuals than in the normal controls. The rise in 
PBI which has been reported in patients with PMD 
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was not encountered in this series, nor was any evi- 
dence of thyroid or other endocrine disturbance 
noted. 
Twenty-four-hour creatinine excretion was re- 
lated to muscle mass (cell mass—visceral mass), cell 
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mass, surface area and body weight. The most 
significant correlation was between creatinine ex- 
cretion and muscle mass. The data suggest that cell 
mass is a better reference standard than surface 
area and body weight in wasted subjects. 


RESEARCH METHODS 


Efforts to Measure Mixed Venous Pco, by a Re- 
breathing Procedure. George A. Saxton, Jr., 
Murray Rabinowitz, Florence Haynes and Lewis 
Dexter. Department of Medicine, University of 
Illinois, Chicago, and Medical Clinic, Peter Bent 
Brigham Hospital, Boston. 

In an attempt to determine mixed venous blood 
CO; tension bloodlessly an infrared CO, analyzer 
was set up to sample aliquots of inspired and ex- 
pired air continuously in a rebreathing system. Ten 
cardiac patients were given various CO,-in-O, gas 
mixtures to breathe until a CO, concentration was 
found which when rebreathed resulted in no dis- 
cernible difference in CO: concentration between 
inspiration and expiration. After rebreathing 20 
seconds, room air was breathed again. As soon as 
alveolar CO, had returned to its previous level a 
3-minute collection of expired air was begun. Dur- 
ing this, 3 pairs of arterial and mixed venous blood 
samples were withdrawn for CO, and QO; tension 
and content analyses. From these data cardiac out- 
puts using both O2 or CO: were calculated accord- 
ing to the Fick principle. Alveolar Pco, was as- 
sumed to equal arterial Pco, for the purpose of this 
calculation. The results revealed that CO, tensions 
derived by the rebreathing technic were —1-+9 
mm. Hg in error when compared to pulmonary artery 
Poo, Cardiac outputs derived from infrared CO, 
values varied from —63-+64% of the Oe cardiac 
outputs. 

It is concluded that a significant amount of 
blood must recirculate within 20 seconds, producing 
higher readings during rebreathing than during 
direct sampling of mixed venous blood. 


Hematologic Studies in Living Blood Vessels of the 
Hamster Cheek Pouch. George P. Fulton, Brenton 
R. Lutz, Rajendra G. Desai and Herbert J. Berman. 
Department of Biology, Boston University, Bos- 


ton. (Supported by an Atomic Energy Commis- 
sion contract, and by grants from the National 
Institutes of Health, P.H.S.) 

Hematologic events occurring in living blood 
vessels in the transillumined cheek pouch of the 
hamster have been cinephotographed through the 
microscope at magnifications of 7X to 1800x, 
under normal and pathologic conditions. For com- 
parative purposes, the characteristics of normal 
blood flow and intravascular formed elements are 
shown in arterioles, capillaries and venules. After 
lethal total-body x-irradiation, erythrocytes circu- 
late as aggregates which resemble sludged blood 
but differ by breaking up readily at capillary junc- 
tions without formation of occluding thrombi. 
Clumped circulating erythrocytes are shown in 
hamsters with experimentally induced heteroim- 
mune hemolytic anemia. In vivo leukocytosis is 
demonstrated by numerous white cells immobilized 
on the endothelial lining of blood vessels in hamsters 
with ulcerated methylcholanthrene-induced tumor 
transplants growing in the opposite cheek pouch. 

The formation of platelet thrombi and em- 
bolization are photographed in venules injured by 
handling with forceps. White and red clots are 
shown and tested by probing with a microrod. The 
use of topical application of thrombin as a test for 
susceptibility to thromboembolism is illustrated and 
results are shown with heparin, cortisone and follow- 
ing x-irradiation. In vivo effects of anticoagulants 
are recorded, such as increased bleeding suscepti- 
bility after heparin, indicated by low electric thresh- 
old for hemorrhage when the microelectrode test is 
used as an index of “vascular fragility.” 

Microscopic petechial hemorrhages are shown 
in the process of forming in response to topical 
moccasin snake venom. Venom is used as a test for 
bleeding tendency and the results after irradiation 
are shown. 


RESPIRATORY:SYSTEM 


Impairment of Ventilatory Function as Disclosed 
by Analysis of the Expiratory Flow Curve. Robert 
L. Johnson, Jr., William F. Miller and Nancy Wu. 
Cardio-Respiratory Laboratory of the Depart- 


ment of Internal Medicine, Southwestern Medical 
School, University of Texas, Dallas. 
Pulmonary ventilatory insufficiency is the 


direct result of diminished velocity of gas transport 
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to and from the respiratory surface. Average velocity 
of air flow during any time interval of a forced ex- 
piration may be precisely estimated from an ex- 
piratory flow curve (EFC), a simple recording of 
expired volume versus time on rapidly moving paper. 
The purposes of the present study were: (1) to 
compare the EFC and maximum breathing capacity 
(MBC) as comparative measures of average velocity 
achieved by maximum effort and (2) to evaluate 
potentialities of the EFC as an estimate of the 
nature and extent of ventilatory disturbance. 

By superimposing tracings of the MBC and 
EFC it can be shown that the MBC is a performance 
test utilizing varying segments of the EFC in a 
repetitive manner to form the expiratory limbs of 
the MBC. From further analysis of such tracings it 
becomes apparent that the MBC is an artifact de- 
pendent upon 3 basic variables: (1) the relative con- 
figurations of inspiratory and expiratory flow curves 
and the ability to reproduce rapidly specific seg- 
ments of these curves, (2) the tidal volume utilized, 
and (3) the respiratory level at which the MBC is 
performed. 

In contrast the EFC provides a simple and 
direct measure of dynamic changes of velocity of air 
flow during forced expiration, eliminating many 
performance variables intrinsic to the MBC. Fur- 
thermore, the configuration of such curves not only 
enables basic inferences to be made concerning the 
presence of obstruction to air flow, but also fre- 
quently provides information concerning the dif- 
ferent mechanisms of obstruction. 


Ventilatory Obstruction Evaluated by Maximum 
Expiratory Flow. John R. Goldsmith and Allen C. 
Young. Medical Service, V. A. Hospital and the 
Departments of Medicine, Physiology and Bio- 
physics, University of Washington School of 
Medicine, Seattle. 

The maximum breathing capacity and l- 
second vital capacity tests can be shown to depend 
critically on the maximum flow rate during expira- 
tion. Direct measurement of this rate has been un- 
dertaken utilizing the pressure incident to the lam- 
inar flow of gas through a porous vitreous resistor. 

An indicating pressure gage, calibrated against 
steady flow of compressed air, reads directly in L./ 
min. In patients with various pulmonary diseases 
this indicated flow rate has a correlation coefficient 
of +0.89 with the MBC (80 determinations) and 
+0.98 with the '4-second VC test (28 determina- 
tions). Its precision is not significantly different 
from the \y-second vital capacity. 

High-speed recording of the flow rate during 
maximum effort expiration demonstrates a rise to 
peak flow in about 149 second. The peak becomes 
lower and sharper in patients with increasing de- 
grees of obstruction. The significance of these ob- 
servations in the pathologic physiology of emphy- 
sema and asthma is discussed. 


The maximum flow curve resembles closely the 
flow during coughing, allowing a prediction of the 
force available for expectoration. 

Measurement of maximum expiratory flow has 
been useful in evaluating intrinsic pulmonary disease 
in patients with poliomyelitis, peripheral neurop- 
athy and anxiety who have pulmonary symptoms 
and signs. 

The test is easier to perform and is as precise 
and specific as other pulmonary function tests. 


Effects of Tracheotomy in Advanced Pulmonary 
Insufficiency. Joseph L. Grant, Eugene E. Bossi 
and John F. Watson. V. A. Hospital, White River 
Junction, Vermont. 

Tidal volume is low in patients in the terminal 
stages of chronic bronchitis with pulmonary fibrosis 
and emphysema who have respiratory acidosis and 
anoxemia. Recent studies show that dead space re- 
mains constant despite changes in tidal volume. It 
was therefore reasoned that tracheotomy would 
benefit such patients by reducing dead space as well 
as by facilitating suction of bronchial secretions. 
Improvement in severe respiratory acidosis and 
anoxemia followed tracheotomy in 2 patients, as 
measured by arterial blood pH, COs: tension and 
O: saturation. In 1 patient the dead space was cal- 
culated from the directly-measured arterial and ex- 
pired air CO, tensions and found to be reduced by 
26% by the procedure. In a third patient no im- 
provement in acidosis or anoxemia followed, per- 
haps because only scanty amounts of mucus could 
be removed by suction after the procedure. Im- 
provement in gas exchange after tracheotomy may 
therefore be ascribed partly to reduction of dead 
space, but also to easier removal of secretions from 
the lower respiratory tract. 


Effects of 100% Oxygen and Pressure Breathing in 
Emphysema. Harold M. Silver, Elliot Goodman, 
John Griffith and Richard T. Cathcart. Cardio- 
Respiratory Laboratory, Barton Memorial Di- 
vision of the Jefferson Medical College Hospital, 
and the Department of Medicine of the Jefferson 
Medical College, Philadelphia. 

This study determined the importance of 
anoxic stimuli in maintaining ventilation in emphy- 
sema, and the efficacy of intermittent positive pres- 
sure breathing (IPPB) in providing oxygen satura- 
tion without the deleterious effects of loss of anoxic 
stimuli. 

Thirty-three emphysematous subjects were 
breathing 21% O: after 45 minutes of 100% oxygen, 
and after 45 minutes of 100% oxygen with IPPB, 
by simultaneous expired air and arterial blood col- 
lections. Lung volumes and maximum breathing 
capacity (MBC) were measured. 

The response te 100% oxygen may be defined 
by grouping subjects. Group 1 had initial Poo, 
under 50 mm. Hg, which did not increase on 100% 
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0». Group 2 had Pco, under 50 with significant rise 
on 100% O2. Group 3 had initial Pco, over 50. 

There was a step-wise rise in Pco,, fall in pH, 
yentilation, tidal volume, alveolar ventilation and 
CO, excretion: nil in Group 1, moderate in 2, con- 
siderable in 3. IPPB reversed this in all groups. 

Control Pco, and pH were identical in Groups 
1 and 2, O2 saturation was slightly lower in Group 
2 than 1, appreciably so in Group 3. Group 3 had 
highest residual air total capacity ratio, alveolar 
N, after 7 minute oxygen washout, lowest vital 
capacity, tidal volume and MBC, with step-wise 
improvement to Group 2 and thence to 1. 

These results suggest that with increasing sever- 
ity of emphysema, anoxic stimuli assume greater 
significance in maintaining ventilation, and that 
IPPB permits removal of such stimuli without detri- 
mental hypoventilation. 


The Effect of Change in Body Position on Lung 
Volume and Intrapulmonary Gas Mixing in 
Patients with Pulmonary Emphysema, Heart 
Failure and Obesity. H. O. Sieker, E. Blair and 
J. Kelly. Department of Medicine, Duke Uni- 
versity School of Medicine, Durham, North 
Carolina. 

Normal subjects show postural alterations in 
lung volume and in the size and ventilation rate of 
the most slowly ventilated portion of the lung. By 
an open-circuit helium method, most normal stand- 
ing subjects have a detectable “slow-space” which 
becomes smaller and more slowly ventilated with the 
recumbent or Trendelenburg position. This study 
extends the observations to include patients with 
diseases associated with large or small lung volumes 
and respiratory symptoms relieved or aggravated by 
postural changes. 








F Minas Kea min.vent. slow- 

Capacity" | vol slow-| rx Pace 
Condition No. st | Rt Ss R S R 
Normal 12 | 3.79 | 2.62 | .87 | .45 | .37 | .23 
Emphysema | 11 | 4.71 | 4.28 | .26| .22]| .68 | .64 
Congestive 
Failure 4 | 2.23 | 2.00 |1.00 |/1.12 | .44 | .55 
Obesity 5 | 2.67 | 2.18 | .60 | .35 | .27 | .23 


*mean values {Standing tRecumbent 

In the normal subjects with recumbency or 
Trendelenburg position about 14 of the resting lung 
had a ventilation rate \{gth that of the lung as a 
vhole. This inequality in ventilation suggests that 
blood perfusion of the “‘slow-space” must be reduced 
‘account for maintenance of normal arterial oxy- 
gnation. Obese patients show a similar change in 
‘ow-space” ventilation, but start with smaller 
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than normal resting lung volumes. In pulmonary 
emphysema there was a large slowly ventilated space 
with little postural change although the patients 
noted subjective improvement in the head-down 
position. Patients with congestive failure showed 
smaller than normal resting lung volumes and had 
a more rapidly ventilated “‘slow-space” than normal 
with little postural change. 


Respiratory Mechanics in Normal Subjects and 
Patients with Chronic Pulmonary Emphysema. 
Robert Eich, Robert Gilbert and Howland Auchin- 
closs, Jr. State University of New York, Depart- 
ment of Medicine, Upstate Medical Center, 
University Hospital of the Good Shepherd, 
Syracuse. 

The existence of diminished elasticity of the 
lungs in chronic pulmonary emphysema has not 
yet been proved with physiologic methods. For this 
reason respiratory mechanics were studied in 8 
normal subjects and 7 patients with emphysema and 
severe ventilatory impairment using the esophageal 
balloon technic. To achieve better reproducibility 
of measurements it was necessary to develop a 
modified technic and measure elastic resistance at 
points of zero flow during 1 slow prolonged inspira- 
tion. 

In the range of tidal volume, elastance (cm. 
H,0/100 ce. vol. change) varied from 0.15-0.74 in 
normal subjects and from 0.22-1.12 in the emphy- 
sematous subjects. The difference of the means was 
not statistically significant. Results were not signifi- 
cantly altered when elastance was measured at 60% 
of total lung capacity in both groups. Nonelastic 
resistance in inspiration (em. H,O/L. air flow/sec.) 
varied from 1.2-4.3 in normals and 4.8-17.4 in the 
patients. 

The lack of significant difference in elastance 
between the 2 groups suggests either that lung elas- 
ticity is insignificantly altered in emphysema or 
that it cannot be accurately measured by this 
technic. The sharp separation of normals from pa- 
tients in the measurement of nonelastic resistance 
confirms the earlier observations of others regarding 
the presence of airway obstruction. 


Some Effects of Diamox on the Blood Gases and 
Ventilation in Patients with Pulmonary Emphy- 
sema and Chronic Respiratory Acidosis. Daniel 
S. Lukas. Department of Medicine, and Cardio- 
Pulmonary Laboratory, New York Hospital, 
Cornell Medical Center, New York City. (Aided 
by grants from the National Heart Institute and 
the New York Hospital-Cornell Medical Center 
Research Fund.) 

The arterial blood gases and ventilation of 10 
patients with pulmonary emphysema and chronic 
respiratory acidosis were studied before and during 
the administration of Diamox in daily dosage of 








0.5-1.5 Gm. After 2-3 days of Diamox administra- 
tion the following average changes had occurred; 
plasma bicarbonate, 5.6 mM/L. decrease; pH, 0.5 
U decrease; Pco,, 6 mm. Hg decrease; oxyhemo- 
globin saturation (So,), 2.5% increase. In two 
patients who continued to have plasma bicarbonate 
levels greater than 30 mM/L., Paco, did not de- 
crease. Resting ventilation showed no consistent 
change. 

Exercise studies performed in 4 patients prior 
to Diamox revealed a subnormal increase in ventila- 
tion, rise in Paco,, and fall in Sao, on Diamox venti- 
ation was greater by 2.05 L./min./M.? during exer- 
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cise and 1.7 during the first minute of recovery, 
The postexercise Sao, was 5.9% higher and Paco, 
8 mm. Hg lower. Dyspnea and fatigue on exercise 
was distinctly less. 

Patients who were lethargic or somnolent prior 
to Diamox became alert while on the drug despite 
the fall in arterial pH; this suggests that an ele. 
vated blood Pco, rather than a low pH is responsible 
for the mental symptoms associated with respiratory 
acidosis. The improvement in ventilation and blood 
gases during exercise is regarded as evidence that 
in chronic resporatory acidosis lowering of blood 
bicarbonate by Diamox has a beneficial effect on the 
chemoneurologic control of respiration. 


ROENTGENOLOGY 


Effects of Acute Whole Body X-Irradiation and 
Partial Shielding on Plasma 17-Hydroxycorti- 
costeroids and Blood Cells in the Rhesus Monkey. 
Arthur B. French, Claude J. Migeon, Leo T. 
Samuels and John Z. Bowers. Radiobiology 
Laboratory, Departments of Biological Chem- 
istry and Medicine, University of Utah College 
of Medicine, Salt Lake City. © > | My | 

Whole body x-irradiation of the rhesus monkey 
is followed by a rise in plasma 17-hydroxycorti- 
costeroid level to more than twice normal, poly- 
morphonuclear leukocytosis, lymphopenia and 


eosinopenia. These changes, particularly the steroid 
rise, are dose dependent from 50 to 400 r, when a 
plateau is reached. The changes are transient, 
maximal at 4-8 hours, with a return to normal levels 
within 12 hours. They are followed by pancyto- 
penia characteristic of acute whole body radiation 
injury. After the first day, steroid levels remained 
normal until a preterminal rise occurred, when they 
read 3-10 times normal. Shielding the head or 
adrenals does not modify the first day changes, 
implying that they are not due to direct effects on 
the pituitary-adrenal axis. The later pancytopenia 
is strikingly modified by shielding. 


THERAPEUTICS 


The Local Use of Hydrocortisone Acetate in Pleural 
and Pericardial Effusions. C. B. Ballabio, G. 
Sala, and A. Amira. Clinica Medica dell’ Univer- 
siti di Milano, Italy. 

Hydrocortisone acetate (Merck) has been in- 
jected topically at doses of 100-125 mg. every 2-3 
days for 1-3 times into the pleural or pericardial 
cavities of 10 cases of rheumatic fever. In all cases 
so treated the effusion rapidly disappeared within 
a few days; in case of relapse the injection was re- 
peated. 

In 21 cases of lymphocytic exudative pleuritis, 
of which 10 were of probable tuberculous etiology, 
hydrocortisone treatment has also been employed 
with favorable results. These cases require, as a rule, 
a larger number of injections; here, also, relapse and 
repetition of treatment are possible. In these cases 
the association with antituberculous drugs, a pre- 
liminary assessment of the pulmonary condition, 
and the necessary controls are suggested. 

Hydrocortisone acetate has been also useful 
in the treatment of 6 cases with effusions following 
therapeutic intra- or extrapleural pneumothorax. 

Also, 2 cases with suppurative pleuritis and 
pericarditis have been treated with 75-100 mg. 
hydrocortisone acetate, associated topically and 


systemically with penicillin, streptomycin and 
chloramphenicol with good results. 

Laboratory investigations show a decrease in 
the number of cells of the exudate with lymphocytic 
transformation of granulocytic elements and a de- 
crease of the perchloric-soluble mucoproteins; on the 
other hand, scarce variations of the protein and 
electrolyte content and of viscosity of the exudate 
were observed. 


Specific Therapy for Salicylate Poisoning. George 
E. Schreiner, Leonard B. Berman, John Griffin 
and Jean Feys. Department of Medicine, George- 
town University Hospital, Washington, D. C. 

Salicylates are the most readily available drug 
in the United States for accidental and suicidal 
intoxication. Much is known concerning the compli- 
cations of salicylism, including disturbances of acid- 
base balance, bleeding tendencies, brain and kid- 
ney damage, gastric ulceration, etc. Basic data are 
lacking on the correlation between blood level and 
clinical signs, the rates of excretion and metab- 
olism and the distribution of salicylate within the 
body. Moreover, there has been no specific therapy, 
and delayed death is still a common event in children. 

Present studies were carried out on 2 adults who 
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had ingested large amounts of aspirin and had blood 
salicylate levels of 90 mg. %. One was treated with 
forced alkali diuresis, the other, who appeared 
terminal, was treated with external hemodialysis 
and represents the first known successful applica- 
tion of dialysis to severe salicylate poisoning in 
humans. The amount of salicylate recovered in 6 
hours of dialysis in 1 patient exceeded that re- 
covered in 144 hours of diuresis in the other. Re- 
coveries permitted calculation of a virtual distribu- 
tion space occupying 18-21% of body weight. The 
curve of prothrombin recovery did not parallel the 
blood salicylate changes in the dialyzed patient. 
In vitro dialyses of salicylate from plasma and 
saline indicated little practical effect of protein 
binding on the rate of removal of salicylate. 


Clinical Studies on a(2-Piperidyl) Benzhydrol Hy- 
drochloride (Meratran) in the Prophylactic Treat- 
ment of Alcoholism. Richard C. Proctor and 
Robert A. Griffin. Graylyn Hospital and Depart- 
ment of Psychiatry and Neurology, Bowman 
Gray School of Medicine, Winston-Salem, North 
Carolina. 

This synthetic compound was administered to 

26 patients with a history of alcoholism, whose 

drinking episodes were associated with depression 
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of mood, in an attempt to thwart an alcoholic bout 
by alleviating the depression. 

Patients were given a complete psychiatric and 
psychologic evaluation to establish whether or not 
depression was an element in their alcoholic bouts, 
and they were followed at regular intervals to note 
their progress. The drug was administered at those 
times when the patients felt depression coming on 
and was withdrawn, in most cases, after a week’s 
treatment with the medication. As the depression 
lifted, psychotherapy was carried on concurrently 
with the administration of the medication. The 
majority of patients were given medication to ad- 
minister to themselves as they felt indicated. 

Results indicate that in 20 out of the 26 patients 
who have been followed from 4 to 6 months there 
has been no recurrence of alcoholic bouts. These 
20 patients formerly had alcoholic bouts approxi- 
mately every month. There were 8 females and 12 
males in the 20, with 1 female and 5 males compris- 
ing the 6 patients who had a relapse of alcoholism. 

It is concluded that Meratran may be of value 
in those alcoholic patients whose bouts of drinking 
are associated with depression of mood, but further 
studies are necessary before complete conclusions 
can be drawn. 
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